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JOINT,  NERVE,  AND  OTHER  INJURIES  IX  WAR  SURGERY' 

By  sir  ROBERT  JONES,  K.B.E.,  C.B.,  M.Ch.,  F.R.C.S.,  Liverpool,  England 


I  APPRECIATE  more  deeply  than  I  can 
express  the  great  honor  you  have  done 
me  by  inviting  me  to  address  you  as  a 
delegate  from  Britain.  The  admiration  I  have 
for  the  surgery  of  America  and  for  the  count- 
less personal  friends  who  practise  it  would 
alone  make  this  voyage  memorable  to  me;  but, 
in  addition  to  this,  I  can  never  forget  the  debt 
under  which  we  are  placed  for  help  given  to 
us  at  a  very  critical  period  at  home. 

The  loan  of  twenty-five  keen  and  expe- 
rienced young  surgeons  placed  at  my  disposal 
for  the  duration  of  the  war,  equipped  and 
paid  for  by  the  American  Government,  has 
placed  an  obligation  upon  us  very  difficult 
to  repay,  and  which  I  can  only  express  in 
terms  of  affectionate  gratitude.  How  that 
band  of  twenty-five  rapidlj^  swelled  to  close 
upon  a  hundred  is  known  to  many  of  you; 
but  we  on  the  other  side,  who  lived  among 
them,  inspired  by  their  energy,  their  sense  of 
responsibiUty,  their  loyalty  and  devotion  to 
duty,  can  alone  speak  of  the  sweet  memories 
they  have  left  behind.  They  filled  a  gap 
which  seriously  threatened  to  sterilize  our 
reconstructive  efforts  and  they  filled  it  with 
distinction  and  success. 

\\'hen  your  narion  entered  upon  the  war, 
most  of  our  more  tragic  problems  were  being 
overcome.  Sepsis  and  gas  gangrene  had 
largely  lost  their  terrors.  Shock  was  being 
adequately  dealt  with;  wounded  men  at 
advanced  units  were  promptly'  and  eft'ectively 


handled;  continuity  of  treatment  from  regi- 
mental aid  post  to  the  base  was  being  secured, 
and  standardization  of  principles  and  methods 
appreciated  and  practised.  Team-work  was 
in  fuU  swing,  while  the  segregation  of  special 
cases  under  expert  men  had  already  made 
advance. 

But  in  the  early  days  of  the  war,  when  the 
wounded  passed  into  our  country  in  countless 
numbers,  our  hospitals  soon  became  full  to 
overflo^\-ing.  The  same  conditions  were  expe- 
rienced in  France.  There  was  nothing  for  it 
but  to  evacuate  the  less  serious  cases  to  make 
room  for  others,  with  the  result  that  our  towns 
and  even  \-illages  began  to  feel  the  burden  of 
the  cripple.  If  the  men  were  not  discharged 
they  were  found  segregated  in  command 
depots,  and  these  depots  from  their  nature 
were  not  equipped  with  the  personnel  which 
could  eft'ectively  deal  with  them. 

A  \-isit  through  these  large  camps  very 
easily  proved  to  us  that  it  was  necessary  to 
have  certain  hospitals  governed  by  less 
stringent  rules,  where  ever>'  accommodation 
should  be  pro\ided  for  the  type  of  case  which 
required  a  sufficiently  protracted  stay  to  pre- 
vent deformity  and  to  restore  function.  At 
Sir  Alfred  Keogh's  request,  an  experiment 
was  first  made  in  Liverpool,  where  250  beds 
were  placed  at  our  disposal.  Later,  in  Liver- 
pool this  number  grew  to  1500,  and  fresh 
centers  were  started  in  Great  Britain  and 
Ireland  undl  the  number  reached  over  25,000. 
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Difficult  as  it  was  to  find  beds,  it  was  even 
more  difficult  to  find  surgeons  to  superintend 
them,  for  all  medical  men  under  45  were 
commandeered  for  foreign  service  and  it  was 
the  young  men  who  were  badly  needed — men 
of  sound  surgical  training,  with  minds  suffi- 
ciently open  and  flexible  to  grasp  and  solve 
new  problems. 

Visits  to  general  hospitals  and  command 
depots  clearly  proved  that  without  segrega- 
tion and  continuity  of  treatment,  we  were  in 
danger  of  scrapping  thousands  of  cases  who 
possessed  the  potentialities  of  recovery;  and 
these  were  not  merely  the  serious  cases,  but 
also  those  lesser  injuries  upon  the  recovery  of 
which  we  depended  in  order  to  replenish  our 
fighting  forces. 

Among  the  cases  we  met  with  in  these  tours 
of  inspection  were  malunited  and  ununited 
fractures,  especially  femurs.  Stift"  and  anky- 
losed  joints;  flail  joints;  the  after-effects  of 
injuries  to  peripheral  nerves;  and  deformities 
due  to  the  contraction  of  scars.  Many  of  these 
conditions  were  recoverable,  and  most  of  them 
might  have  been  prevented. 

These  cases,  when  admitted  into  our 
centers,  had  usually  been  to  several  hospitals. 
They  were  generally  discontented  and  by  no 
means  willing  to  undergo  any  further  manip- 
ulated or  operative  attack.  They  did  not 
necessarily  come  from  our  small  auxiliary 
hospitals,  but  often  from  those  institutions 
where,  in  normal  times,  we  would  find  the 
most  skillful  and  eminent  surgeons. 

Our  first  effort  consisted  in  endeavoring  to 
improve  the  mental  outlook  of  the  men 
and  in  making  every  eflort  to  humanize  the 
hospital.  Persuasion  and  explanation  took 
the  place  of  command  and  penalty,  and  our 
various  centers  with  their  annexes  became 
hives  of  industrious  and  contented  men.  In 
a  very  short  time  they  were  prepared  to  sub- 
mit to  anything  we  wished. 

The  segregation  into  large  centers  of  so 
widely  diflerent  groups  of  cases  involved 
great  responsibility,  more  especially  the  nerve 
cases.  Frequently  I  had  been  told  by  neurol- 
ogists who  operated  in  various  hospitals  that 
they  were  quite  unable  to  follow  their  cases; 
there  was  no  possibility  of  retaining  them  in 
the  war  hospitals,  where  convoys  continually 


arrived,  for  much  longer  than  it  required  to 
heal  the  wound.  They  were  evacuated  and 
found  again  in  various  small  country  hos- 
pitals, or  even  in  command  depots,  under 
conditions  anything  but  desirable.  These 
cases  consequently  had  to  be  admitted  to  our 
centers,  and  it  was  therefore  necessary  to 
secure  the  service  of  eminent  neurologists  to 
help  in  the  treatment.  As  most  of  the  nerve 
injuries  were  accompanied  by  other  lesions 
they  were  very  admirably  placed  for  general 
supervision. 

NERVE   INJtFEIES 

It  may  be  of  interest  to  mention  briefly 
certain  lessons  we  have  learned  in  the  treat- 
ment of  these  peripheral  nerve  injuries.  The 
complications  were  such  that  we  were  often 
obliged  to  wait  until  they  were  overcome  be- 
fore any  operation  could  be  undertaken. 
Suppurating  wounds,  invohing  bones,  mus- 
cles and  tendons,  and  stiffness  of  joints,  all 
delayed  an  attack  upon  the  nerve.  Muscles 
had  to  be  freed  and  developed;  and  osteomyel- 
itis drastically  extirpated  in  order  to  render 
the  muscles  receptive  to  impulse.  The  sooner 
these  complications  were  overcome  or  im- 
proved the  better  the  chance  for  the  nerve, 
not  because  delay  in  operating  upon  the  nerve 
lessened  the  chance  of  regeneration,  but  be- 
cause a  chronic  myositis  very  seriously  im- 
paired the  power  of  the  muscle  to  react  when 
recovery  of  the  nerve  path  was  re  established. 

Experience  taught  us  that  it  was  better  to 
explore  earlier  and  more  frequently  than  we 
did  at  the  beginning  of  the  war. 

It  is  found  that  if  a  nerve  is  simply  con- 
tused or  compressed,  and  has  undergone 
wallerian  degeneration,  it  will  early  show 
signs  of  recovery.  In  cases  whi.h  do  not 
spontaneously  recover  in  a  month  or  two,  it 
is  usually  a  mistake  to  await  regeneration  of 
the  nerve,  and  an  exploratory  operation 
should  be  undertaken.  Inspection  of  the 
exposed  nerve  at  the  time  of  operation  and  its 
faradic  excitabifity  should  be  regarded  as  a 
part  of  the  diagnosis.  It  is  essential  in  such 
cases  that  the  surgeon  should  be  experienced 
in  nerve  surgery,  and  be  prepared  to  close  the 
wound  without  interfering  with  the  nerve,  if 
it  has  an  intact  sheath  and  gives  a  faradic 
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response  when  tested  with  a  weak  current. 
It  is  probable  that  no  interval  between 
wound  and  operation  is  too  long  to  preclude 
possible  recovery  after  suture.  The  state  of 
the  muscles,  tendons,  and  joints  is  the  im- 
portant factor. 

It  has  been  found  in  practice  that  end-to- 
end  suture  can  be  attained  in  the  great 
majority  of  cases  by  flexing  of  joints,  adduc- 
tion of  arm,  and  transposition  of  nerves.  In 
the  rare  instances  where  the  nerve  could  not 
be  brought  together  we  found  this  could  be 
accomplished  by  a  two-stage  operation.  Silk 
was  tied  around  the  bulbs  and  they  were 
brought  together  as  nearl}-  as  possible,  extra 
length  being  secured  by  posturing  the  limb. 
The  wound  was  then  closed  and  gradual 
traction  applied  to  the  nerve  through  the 
limb  for  some  weeks.  At  the  second  operation 
it  was  found  that  the  ends  could  usually  be 
brought  together.  It  is  needless  to  em- 
phasize the  importance  of  approaching  the 
nerve  through  normal  tissue  above  and 
below  the  lesion  were  it  not  that  even  yet 
surgeons  may  be  found  making  the  explora- 
tion through  scar  tissue.  Nothing  is  to  be 
gained  from  surroimding  the  suture  line  with 
vein  or  cargile  membrane  or  fat  introduced 
from  without.  If  the  nerve  has  to  be  pro- 
tected from  scar  tissue,  a  li\ing  muscular 
flap  is  indicated,  but,  whenever  possible,  the 
scar  tissue  should  be  freely  excised.  The 
Medical  Research  Committee,  whose  report 
is  not  yet  published,  have  carefully  investi- 
gated a  large  number  of  cases  operated  upon. 
In  the  case  of  nerve  grafting  they  have  not 
met  with  one  case  of  complete  recovery, 
and  with  but  very  few  partial  reco\eries. 
Most  cases  have  ended  in  complete  failure. 
Bridging  by  catgut,  vein,  alcoholized  nerve 
and  other  foreign  material  has  consistently 
disappointed.  The  turning  down  of  flaps  of 
nerve,  and  nerve  crossing  or  anastomosis,  i.  e., 
implanting  the  distal  end  of  the  divided  nerve 
into  a  healthy  one,  invariably  fails.  The 
conclusion  come  to  is  that  end  to  end  suture 
by  a  one  stage,  or  if  necessary,  two  stage 
operation,  is  the  method  to  be  adopted  in 
every  case. 

In  cases  of  irreparable  damage  to  the 
musculospiral  or  poster!  interosseous  tendon 


transjjlantation  when  properly  performed  has 
proved  an  unqualihecl  success.  It  must  be 
associated  with  a  good  technique,  and  be 
followed  by  careful  re-education.  The  opera- 
tion I  suggested  in  pre-war  days  with  certain 
modifications  I  still  recommend,  but  I  ad- 
vocate a  more  frequent  use  of  the  pronator 
radii  teres.  The  flexor  carpi  radialis  and  the 
flexor  carpi  ulnaris  can  be  transplanted  into 
the  paral\-zed  extensors  of  thumb  and  fingers, 
and  the  pronator  radii  teres  may  be  affixed 
to  the  radial  extensors.  In  transplanting 
tendons  it  is  important  to  pay  careful  atten- 
tion to  the  correct  tension,  and  for  this  pur- 
pose the  hand  and  fingers  should  be  kept  well 
dorsiflexed  when  the  attachments  are  being 
made,  and  the  transplanted  tendon  must  run 
a  straight  course  from  its  origin  to  its  new 
insertion.  Attention  to  these  points  will 
make  the  difference  between  success  and 
failure.  If  the  operation  is  a  real  success,  the 
fingers  and  thumb  can  be  easily  fully  ex- 
tended. Tendon  transplantation  with  the 
object  of  merely  dorsifle.xing  the  wrist  should 
be  discouraged,  and  tendon  fixation  with  the 
object  of  permanently  fixing  the  wrist  in 
dorsiflexion  should  be  reserved  for  those  cases 
where  transplantation  has  been  a  failure  and 
where  the  extensor  muscles  and  tendons  have 
been  destroyed. 

Taralysis  of  the  anterior  crural  is  very 
rare,  probably  because  the  femoral  vessel's 
are  usually  destroyed  by  the  missile.  We 
have  here  a  choice  of  hamstrings  to  attach 
to  the  patella.  Strangely  enough,  I  have  only 
met  with  one  case,  and  in  this  instance  the 
recovery  after  transplantation  was  sufficiently 
good  to  permit  of  climbing  stairs  with  in- 
creasing power. 

Tilanus,  of  Holland,  some  twenty  years  ago, 
suggested  an  operation  for  flail  feet  in  polio- 
myefitis  which  he  termed  tenodesis.  He  used 
paralyzed  tendons  as  ligaments  in  order  to 
sling  the  foot  at  right  angles.  GalHe  and 
others  have  worked  on  similar  lines.  This 
operation,  with  modifications,  we  have  found 
helpful  in  drop  foot,  due  to  sciatic  injury 
where  suture  is  impossible. 

The  peroneus.  longus  is  cut  about  three 
inches  above  the  external  malleolus,  and  the 
tendon   is    withdrawn    through    an    incision 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


above  the  base  of  the  fifth  metatarsal.  The 
loose  tendon  is  then  passed  through  the 
annular  ligament  and  through  a  tunnel  bored 
through  the  tibia.  The  tibialis  anticus  is  also 
cut  and  passed  through  the  same  tunnel. 
The  tibialis  is  passed  from  witliin  outward, 
the  peroneus  from  without  inward.  The  foot 
is  dorsiflcxed  to  a  shade  beyond  the  right 
angle,  and  the  transplanted  tendons  are 
drawn  tight  and  attached  to  each  other.  The 
peroneus  brevis  is  cut  and  attached  to  the 
fibula.  The  result  of  the  operation  is  very 
satisfactory,  much  more  so  than  in  the  case 
of  children,  where  problems  of  growth  have  to 
be  considered. 

The  prognosis  as  regards  functional  utility 
after  nerve  suture  depends  very  largely  upon 
which  particular  nerve  has  been  injured. 
Thus,  the  musculospiral  usually  makes  a  good 
recovery,  while  the  ulnar,  as  regards  the 
intrinsic  muscles  of  the  hand,  does  badly. 
Another  factor  of  importance  in  prognosis  is 
the  occupation  of  the  patient.  A  man  with 
an  ulnar  nerve  lesion  will  usually  recover 
both  sensation  and  muscular  control  quite 
well  enough  for  most  trades,  but  he  will  not 
recover  control  of  the  finer  movements  of  the 
hand,  such  as  are  needed  for  piano  playing. 

After  the  musculospiral,  in  order  of  good 
recoveries,  we  must  place  the  sciatic.  The 
results  of  suture  here  are  surprisingly  good. 
A  large  number  of  our  cases  were  examined 
two  or  three  years  after  suture.  Some  of  these 
men  could  jump,  climb  ladders  and  run,  and 
many  have  returned  to  their  pre-war  em- 
ployment. 

The  brachial  plexus  often  makes  a  good 
recovery,  especially  the  upper  part.  Plexus 
lesions  should  be  watched  for  a  long  time, 
6  to  9  months,  or  more,  and  not  operated  on 
for  exploratory  purposes  as  are  the  nerves 
themselves,  because  they  frequently  make 
excellent  progress,  and  a  generalized  paresis 
may  later  be  Kmited  to  one  cord,  or  nerve. 

Median  injuries  do  fairly  well,  the  thumb 
intrinsics  even  functioning  in  some  cases, 
while  it  is  usual  for  the  wrist  flexors  and  con- 
siderable sensation  to  recover.  Sensation, 
however,  is  usually  lost,  or  very  slowly  or 
rarely  recovered  from,  over  the  terminal 
phalanx  of  the  index  fingers. 


The  ulnar  recoveries  are  good  as  regards 
wrist  and  finger  flexors,  and  even  its  sensory 
disturbance  clears  up  well.  As  has  been 
stated,  good  recovery  of  the  interossei  is  very 
rare.  They  may  and  do  recover  their  faradic 
excitability  more  often  than  voluntary  power. 

Combined  lesions  of  the  median  and  ulnar, 
particularly  if  complicated  by  ligation  of  the 
artery,  do  very  badly.  There  is  usually  the 
stiff,  rigid,  board-like  hand  with  joint  changes, 
still  further  to  hinder  the  chance  of  good 
function.  This  is  indeed  the  important 
obstacle. 

The  after-treatment  of  cases  of  peripheral 
nerve  injury  has  not  undergone  much  change. 
The  relaxation  of  muscles  is  essential,  and  it 
is  also  necessary  that  the  relaxed  position  of 
the  nerve  should  not  be  too  early  dispensed 
with,  otherwise  the  recently  regenerated  a.xis 
cylinders  will  be  ruptured.  Interrupted 
galvanic  stimulation,  massage,  heat  and  re- 
education are  indispensable  desiderata. 

A  series  of  very  interesting  trick  movements 
have  to  be  carefully  watched  for,  when  we 
test  the  amount  of  recovery  following  suture, 
or  when  we  are  making  a  diagnosis.  Unless 
the  surgeon  is  familiar  with  their  occurrence, 
he  is  very  liable  to  be  misled. 

In  complete  paralysis  of  certain  muscles 
and  muscle  groups,  the  unaffected  muscles 
acting  in  combination  can  replace  the  move- 
ments lost  by  paralysis  in  a  very  remarkable 
manner.    For  instance: 

1.  The  opponens  pollicis  can  be  perfectly 
imitated  by  the  ulnar  adductors  of  the  thumb 
in  combination  with  the  extensor  ossis. 

2.  The  extensor  ossis  may  act  as  a  good 
wrist  flexor  in  cases  of  complete  paralysis  of 
all  median  and  ulnar  muscles. 

3.  The  fingers  may  be  closed  in  complete 
median  and  ulnar  paralysis  by  extending  the 
wrist  when  the  inelastic  paralyzed  flexor  ten- 
dons acting  as  ligaments  permit  the  fingers 
to  flex  mechanically. 

4.  The  elbow  may  be  flexed  by  the  prona- 
tor radii  teres  in  combined  lesions  of  musculo- 
cutaneous and  musculospiral  nerves. 

5.  Flexion  of  the  fingers  may  extend  the 
wrist  in  lesions  of  the  musculospiral,  simulat- 
ing the  movement  of  the  wrist  extensors. 

6.  In  paralysis  of  postinterosseous  exten- 
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sion  of  the  thumb  may  be  simulated  by  the 
oppoiiens  polUcis  and  abductor  brevis.  the 
contraction  of  which  muscles  lengthens  the 
distance  between  the  origins  and  insertions  of 
the  extensors  of  the  thumb. 

Although  electrical  stimulation  \\-ill  gen- 
erally teach  us  to  discriminate  between  the 
true  and  spurious  movements,  the  observer 
must  be  on  the  alert,  or  he  will  be  quite 
easily  deceived. 

BOXE   INJUMES 

Sir  Anthony  Bowlby,  to  whose  \-ision  and 
organization  we  owe  so  much  for  surgical 
efficiency  at  the  front,  has  already  addressed 
us  on  "Fractures  of  the  Femur"  as  he  met 
with  them  in  France.  In  the  early  days  of  the 
war,  these  injuries  supplied  our  centers  with  a 
large  proportion  of  deformities.  In  191 7,  I 
described  gunshot  injuries  of  the  femur  as 
"the  tragedy  of  the  war,"  not  only  by  reason 
of  the  fatality  by  which  they  were  attended 
but  also  because  of  the  deformity  and  shorten- 
ing so  often  associated  with  them.  This  was 
due  to  the  absence  of  effective  team-work  at 
home  and  abroad;  a  want  of  standardization 
of  principles  and  splints,  and  of  continuity  of 
treatment  from  front  to  base  and  of  the 
segregation  of  these  injuries  in  special  hos- 
pitals under  expert  men.  I  have  it  on  the 
authority  of  Gray,  who  collected  statistics 
over  one  of  the  Army  areas  in  1916,  that  the 
mortality  from  these  fractures  amounted  to 
almost  80  per  cent,  a  large  proportion  of 
deaths  occurring  in  their  way  to,  or  at,  the 
casualty  clearing  stations.  In  the  year  1918, 
Sir  Anthony  Bowlby  tells  us  that  the  mor- 
tality in  field  ambulances  and  in  casualty 
clearing  stations  was  reduced  to  less  than 
20  per  cent. 

To  what  are  we  to  ascribe  this  dramatic 
change?  First  and  foremost  to  the  recogni- 
tion, too  long  delayed,  of  the  value  of  the 
Thomas  splint,  and  to  its  distribution  to  the 
regimental  aid  posts.  We  cannot  give  too 
much  credit  to  Sir  Henry  Gray  for  the  work 
he  chd  in  this  connection.  In  pre-war  daj's  a 
certain  kind  of  homage  was  paid  to  the 
Thomas  spKnt,  but  that  was  all.  Its  use  was 
strictly  Hmited,  and  in  spite  of  its  simplicity 
ver}'  few  surgeons  knew  how   to  apply  it, 


and  in  many  of  our  teaching  hospitals  it  was 
only  known  by  name.  In  Liverpool  we  have 
long  taught  that  fracture  of  the  femur,  simple 
or  compound,  treated  by  a  Thomas  spht 
should,  at  the  worst,  not  jield  more  than 
half  an  inch  of  shortening,  and  that  if  a  sur- 
geon desired  it  he  could  easily  produce  an 
appreciable  lengthem'ng.  It  has  taken  a  great 
war  to  drive  this  truth  deep  home.  The 
caliper  splint  which  has  been  in  use  for  over 
forty  years  was  scarcely  known.  The  stand- 
ardization of  the  Thomas  splint,  the  educauon 
of  men  in  its  use,  its  application  on  the  field 
of  battle,  secured  for  the  fracture  immobiUza- 
tion  and  simplified  transport,  it  minimized 
shock,  and  it  prevented  the  perforation  of 
vessels  by  securing  the  aUgrunent  of  the 
broken  ends.  Its  use  had  to  be  understood 
from  the  field  to  the  base  hospital,  for  con- 
tinuity of  treatment  was  imperative.  At  the 
base  hospital  it  might  be  necessary  in  more 
leisurely  fashion  to  apply  modification  in 
response  to  special  requirements.  A  sub- 
jugation of  sepsis  and  gas  gangrene  also 
played  an  important  part  in  these  improved 
statistics,  with  all  those  accessories  for  the 
prevention  and  lessening  of  shock,  such  as  the 
heated  ambulance,  and  the  hot  chambers. 
In  addition  to  this,  the  mobile  e.xpert  teams 
which  were  rushed  from  place  to  place  al- 
lowed of  more  skilled  and  frequent  operative 
treatment.  Then  came  the  equipping  of 
special  femur  hospitals,  where  some  of  the 
best  and  most  inspiring  war  work  was  done. 
In  this  connection  I  feel  I  must  refer  to  the 
work  of  Major  Sinclair,  who  displayed  re- 
markable ingenuity,  and  whose  cases  arrived 
in  England  with  barely  any  shortening  and  in 
excellent  alignment.  To  him  and  to  Colonel 
Pearson  and  Colonel  Watkin  Williams  we  are 
much  indebted  for  excellent  pioneer  work. 
Pearson,  who  later  took  charge  of  one  of  our 
large  femur  hospitals,  using  the  modified 
Thomas  splint  to  permit  of  knee  fle.xion,  ob- 
tained traction  by  the  introduction  of  ice- tongs 
calipers  which  gripped  but  did  not  penetrate 
the  femur,  and  used  suspension  of  the  Thomas 
ring  and  elevation  of  the  femur.  In  addition 
he  designed  a  special  bed  which  rendered 
dressing  easy  and  painless. 

In  300  cases  of  compound  fracture  treated 
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in  England  in  one  of  the  special  military 
surgical  centers  where  this  method  of  exten- 
sion was  emplo3'ed,  the  average  shortening 
was  half  an  in^h.  There  can  be  no  doubt  that 
the  use  of  safety  ice-tongs  caliper  spHnts  in  the 
hands  of  experienced  surgeons  has  been  of 
very  great  service.  The  guard  should  always 
be  affixed  to  it  to  prevent  it  from  entering 
the  bone.  This  is  especially  important  if 
evacuation  takes  place  during  treatment. 
Many  cases  arrived  in  England  where  the 
knee-joint  and  ankle  joint  had  been  infected 
b}'  calipers  which  were  introduced  into  can- 
cellous tissue  and  worked  their  way  down- 
ward. It  must  be  remembered,  however, 
that  fracture  of  the  femur  can  be  effectively 
treated  by  the  Thomas  splint  with  ordinary 
extensions.  The  pressure  of  the  ring  can  be 
modilied  by  t3ing  the  end  of  the  spKnt  to  the 
end  of  the  bed  which  is  elevated.  Of  97  cases 
which  were  at  the  Liverpool  Special  Military 
Surgical  Center  at  one  time  the  average 
shortening  was  five  eighths  of  an  inch,  and 
the  skilled  nursing  secured  for  tlie  patient 
freedom  from  pressure  sores  and  a  comfort- 
able convalescence.  The  extension  calipers 
combined  with  a  free  knee  joint  undoubtedly 
minimize  a  frequently  obstinate  stiffness,  but 
they  should  never  be  ussd  for  transport 
purposes.  The  Thomas  spHnt  with  plaster 
or  glue  extension  is  the  ideal  transport 
splint,  and  fractures  of  the  femur  such  as  we 
meet  with  in  ci\il  Hfe  can  be  most  adequately 
dealt  with  by  this  apparatus  in  its  simplest 
form.  The  stiffness  of  the  knee  which  follows 
retention  is  of  a  very  transient  kind  and  is 
usually  quite  overcome  after  two  weeks' 
massage  and  exercise.  As  a  transport  splint 
in  ci\il  life,  it  is  ideal.  On  several  occasions 
in  bygone  days  when  I  assisted  H.  O. 
Thomas,  I  remember  workmen  being  brought 
to  him  with  fractured  thighs.  In  a  few 
minutes,  without  an  anaesthetic,  a  splint 
was  applied  and  the  patient  sent  home  often 
a  considerable  distance  in  a  four-wheeled  car. 
The  lessons  that  we  ci\ihan  surgeons  should 
learn  from  all  this  are  clear.  If  such  results 
are  obtained  by  simple  means  in  such  com- 
pound fractures  as  have  occurred  in  war,  why 
should  we  have  recourse  to  more  compUcated 
methods?  Why  should  the  student  be  taught 


that  fractures  of  the  femur  can  only  be 
adequately  dealt  with  by  plates  and  screws 
or  other  internal  splinting?  Why  should  we 
spend  so  much  ingenuity  and  time  in  de\ising 
operative  novelties,  when  it  is  so  much  easier 
and  useful  to  learn  the  simple  way?  In  the 
hands  of  the  expert  and  cleanly  surgeon 
catastrophies  may  generally  be  avoided,  but 
what  of  the  rest?  In  every  \illage  and  hamlet 
the  humblest  of  us  may  be  called  to  treat  a 
broken  thigh,  and  the  humblest  of  us  should 
know  before  he  leaves  his  studies  how  this 
can  be  done  with  safety  and  success. 

Many  years  ago,  I  pointed  out  that  the 
textbook  deceived  us  as  to  the  time  it  takes 
for  bone  to  consolidate  sufficiently  to  bear 
body-weight.  This  delay  in  solidification  is 
still  more  pronounced  in  w^ar  wounds.  After 
several  months  of  apparent  union,  angulation 
may  occur  unless  the  bone  is  protected.  The 
use  of  the  caliper  splint  is  the  best  protection. 
This  splint  is  a  Thomas  splint  running  into 
the  heel  of  the  boot,  and  it  should  be  used  in 
the  later  stages  of  treatment  of  all  fractured 
femurs.  The  removal  of  the  splint  should  be 
gradual,  and  the  experiment  should  be  made 
under  careful  observation. 

Time  will  only  allow  me  to  touch  upon  a 
few  of  the  many  interesting  surgical  problems 
that  we  have  w^orked  among.  We  have  found 
loss  of  substance  the  most  common  cause  of 
non-union.  This  is  more  especially  the  case 
in  the  humerus  and  the  femur.  When  there 
is  another  bone  to  maintain  the  length,  non- 
union is  less  common.  Esquillectomy,  though 
at  times  ine\itable,  accounts  for  many  of 
these  gaps  which  do  not  fill  up.  It  is  quite 
impossible  at  the  time  of  injury  to  say  that  a 
loose  piece  of  bone  has  no  blood  supply.  In 
the  later  stages  of  treatment  we  have  been 
often  impressed  by  the  osteogenetic  power  of 
apparently  loose  pieces  of  bone,  which  have 
lived  in  suppurative  areas.  This  has  led  us 
to  advise  the  maintenance  of  the  length  of 
limb  rather  than  to  appro.ximate  the  bone 
ends,  more  especially  in  the  case  of  the  femur. 
Gaps  which  on  X-ray  examination  only 
exhibit  a  faint  shadow  here  and  there  may 
ultimately  be  filled  up  with  bone.  Ununited 
fractures  of  the  femur  with  loss  of  bone  should 
be  kept  in  caliper  sphnts  and  allowed  to  wall' 
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with  rubber  tubes  above  and  below  the 
fracture.  This,  apart  from  maintaining  the 
patient's  health,  increases  local  congestion 
and  osteogenesis.  Many  ununited  fractures 
of  the  humerus  have  been  caused  by  pro- 
longed and  too  powerful  extension,  and  some- 
times by  the  injudicious  use  of  the  Thomas 
arm  splint.  The  Thomas  arm  splint  is 
essentially  a  transport  splint,  and  its  pro- 
longed use  may  give  rise  not  only  to  non- 
union but  also  to  ankylosed  elbow,  wrist  and 
fingers.  Compound  fractures  of  the  humerus 
is  best  treated  with  the  arm  abducted.  Un- 
united fracture  of  the  humerus  is  most  surely 
united  by  the  step  cut  operation,  and  the  steps 
should  be  long.  Shortening  of  the  arm  is 
of  minor  importance.  Bone  grafting  proved 
of  no  appreciable  value  in  filling  gaps  in  the 
shaft  of  the  femur  or  the  humerus.  Real 
adequate  development  rarely  if  ever  was 
secured  even  if  the  graft  lived.  Several 
grafts  which  have  been  used  to  make  up  the 
deficiency  in  flail  joints  have  fractured,  and 
in  the  few  that  have  sur\'ived  for  over  a  year 
there  is  but  little  promise  of  adequate  stabil- 
ity. The  best  results  from  bone  grafting 
are  in  association  with  the  radius  and  ulna 
and  the  tibia  so  long  as  the  fibula  is  intact, 
and  I  think  that  the  method  described  by 
Hey  Groves  is  best  whereby  the  ends  of  the 
bone  are  freshened,  their  medullary  ca\ity 
drilled,  and  a  piece  of  tibia  like  a  cricket  ball 
is  removed  and  the  two  sharpened  ends  are 
passed  into  the  medulla.  This  technique  is 
suited  to  non-union  in  association  with  a 
gap.  If  bone  grafting  is  decided  upon  it 
should  be  done  in  two  stages,  the  first  being 
the  removal  of  scar  tissue.  This  allows  of 
better  blood  supply  to  the  graft  and  lessens 
the  liability  of  sepsis.  In  malunited  fractures 
we  never  operate  in  the  presence  of  a  sinus 
nor  for  some  months  after  it  has  closed.  We 
hasten  the  healing  by  a  free  exsection  of  sinus, 
scar  and  bone.  If  the  alignment  of  the  bone  is 
good  and  the  shortening  does  not  exceed  1.5 
inches  we  do  not  operate.  If  the  alignment  is 
good  but  there  is  marked  rotation  of  the 
Umb,  we  perform  an  osteotomy  some  distance 
from  the  fracture.  In  malunion  we  rarely 
evacuate  the  ends  of  the  bone  through  the 
wound,  but  prefer  to  follow  the  attached  sur- 


faces with  a  chisel  and  trust  to  extension 
without  internal  splinting.  Rough  manipula- 
tion stirs  up  all  hostile  factors.  We  should 
be  merely  gently  eflicient.  Although  we  know 
fractures  will  unite  in  the  presence  of  sepsis, 
the  sooner  we  eradicate  sepsis,  the  firmer  and 
better  will  union  become.  In  recent  and  in 
ancient  fractures  all  joints  should  be  kept 
mobile,  and  the  muscles  should  be  regularly 
stimulated  by  electrotherapy. 

RESTORATION   OF   FUNCTION   IN   JOINTS 

The  restoration  of  function  in  joints  is  too 
\-ast  a  subject  to  dwell  upon.  Suffice  it  to  say 
that  forcible  movements  are  rarely  indicated. 
Certain  sjTiiptoms  following  manipulation 
and  passive  movements  indicating  injurious 
strain  may  be  formulated. 

If  pain  occurs  after  manipulation  and  is  of 
short  duration-,  movements  may  be  continued. 

If  pain  persists  for  lengthy  periods  after 
manipulation  rest  is  indicated. 

If  the  increased  range  of  movement  is 
maintained  after  manipulation  further  move- 
ments can  be,  safely  prescribed. 

If  in  spite  of  movements,  even  in  the  ab- 
sence of  great  pain,  the  range  is  continually 
diminishing,  rest  is  indicated. 

The  duration  of  pain  when  tissues  are 
relaxed,  rather  than  its  intensity,  should  be 
our  clinical  guide. 

In  overcoming  adhesions  and  in  subsequent 
manipulations,  the  joint  should  be  put 
through  its  various  movements  only  once. 
The  oft- repeated  pump  handle  movements 
applied  at  each  sitting  are  never  useful  and 
often  start  inflammatory  symptoms.  Volun- 
tary movements  can  safely  be  allowed  and 
should  be  encouraged.  They  are  not  fol- 
lowed by  obstructive  reaction. 

The  treatment  of  intractable  stiffness  and 
ankylosis  will  not  be  dealt  with  in  this  address. 

One  of  the  common  products  of  the  results 
of  war  injuries  is  the  flail  joint.  In  other 
words,  a  pseudo-arthrosis  which  is  of  very 
imperfect  function  because  the  bones  forming 
it  do  not  come  in  contact  and,  in  consequence, 
the  lever  is  imperfect  because  it  has  no  ful- 
crum. The  greater  number  of  these  disabil- 
ities are  the  direct  results  of  excisions  delib- 
erately performed  at  casualty  clearing  sta- 
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tions  or  base  hospitals.  They  were  per- 
formed in  order  to  save  the  limb  from  ampu- 
tation, or  the  patient  from  death  by  minimiz- 
ing local  sepsis  and  preventing  general  sepsis. 
Joints  are  difficult  to  drain,  and  the  excision 
simplified  the  immediate  problem.  The  only 
competent  judges  of  the  necessity  of  these 
measures  were  the  surgeons  at  the  front,  upon 
whom  rested  so  many  grave  responsibilities. 
It  is  our  duty  to  recognize  this,  and  to  try  to 
lay  down  suggestions  for  the  immediate  and 
later  treatment  of  these  loose  joints  in  order 
to  minimize  the  loss  of  function. 

It  is  well,  however,  to  realize  that  upon  the 
type  of  resection,  as  judged  from  cases  which 
have  arrived  at  our  centers  largely  depends 
good  or  bad  function.  Cases  of  so-called 
limited  resection  have  resulted  in  better 
function  than  where  the  excision  has  been 
extensive.  Furthermore,  cases  where  the 
sepsis  has  been  overcome  and  the  bones 
allowed  to  remain  in  position  have  resulted 
sometimes  in  very  good  and  firm  ankylosis 
with  excellent  function  if  the  position  of 
election  has  been  maintained.  There  is  no 
reason  why  any  joint  should  be  allowed  to 
heal  at  functional  disadvantage.  This,  how- 
ever, is  even  yet  not  sufficiently  appreciated. 
One  draws  attention  to  this,  not  as  a  matter 
of  adverse  criticism,  but  in  case  one  may  be 
tempted  sometimes  to  excise  too  much  bone, 
or  to  forget  that  the  functional  defects  follow- 
ing extensive  excision  may  be  minimized  by 
correct  after-treatment. 

The  flail  joint  may  follow  (a)  as  a  direct 
result  of  excision;  (b)  the  removal  by  the 
surgeon  of  large  comminuted  pieces  of  bone; 
(c)  the  direct  loss  of  bone  from  missile;  (d) 
the  extrusion  of  necrosed  bone  during  sepsis. 

In  order  to  preserve  function  (a)  the 
extent  of  excision  should  be  strictly  limited 
subject  only  to  conditions  of  safety;  (b)  the 
extension  applied  should  be  very  moderate 
and  of  short  duration;  (c)  in  the  after-treat- 
ment ankylosis  should  be  aimed  at  rather 
than  mobility. 

a .  The  limitation  of  extent  of  excision  is  very 
important.  Muscular  attachments  which 
have  important  influence  in  maintaining  good 
function  should  be  spared  where  possible. 
The  tuberosities  of  the  humerus;  the  nerve 


supply  of  the  deltoid;  the  condylar  attach- 
ments of  the  muscles  governing  the  elbow; 
the  triceps  expansion;  the  biceps  insertion; 
the  coronoid  and,  if  possible,  the  whole  or  a 
portion  of  the  olecranon  should  be  preserved. 
Again,  one  should  endeavor  to  retain  as  much 
width  of  the  lower  end  of  the  humerus  as  is 
possible,  in  order  to  allow  the  surgeon  to 
restore  leverage  later. 

If  it  is  impossible  to  leave  the  important 
muscular  attachments  in  situ,  it  may  be 
possible  to  chisel  off  the  portion  of  bones  to 
which  the  muscles  are  inserted,  such  as  the 
olecranon,  tubercle  of  radius,  coronoid  process 
and  the  tuberosities  of  the  humerus.  They 
may  all  be  useful  later  for  reconstructive 
purposes. 

b.  We  should  strictly  limit  extension  both 
in  extent  and  time.  I  have  seen  several  cases 
where  this  was  not  done  and  where  after 
excision  of  elbow,  a  Thomas  arm  splint  has 
been  applied  for  three  months  and  more  with 
separation  of  the  joint  surfaces  for  many 
inches.  The  extension  should  be  stnctly 
limited  to  the  urgent  needs  of  drainage. 
Strong  extension  of  a  limb  where  the  joint 
has  been  excised  obstructs  free  drainage.  The 
extension,  if  necessary  at  all,  should  be  of  the 
lightest  kind,  and  maintained  for  the  shortest 
period  possible.  An  abducted  shoulder  and  a 
flexed  elbow  admit  of  excellent  drainage. 
In  the  case  of  the  shoulder  and  of  the  elbow, 
the  dependent  position  of  the  arm  and  fore- 
arm permits  of  purulent  tracking  down  the 
muscular  planes. 

c.  Again  the  rule  should  be  to  aim  for 
ankylosis  in  the  best  functional  position.  We 
need  not  here  enter  into  the  arguments  for 
and  against  mobility.  The  fact  that  we  aim 
for  ankylosis  does  not  mean  we  will  attain  it. 
We  very  rarely  can,  but  the  effort  leaves  us 
the  best  possible  result  for  future  reconstruc- 
tion. The  rule,  therefore,  should  be  that  so 
soon  as  the  surgeon  can  do  so,  he  should  place 
the  bones  as  near  together  as  he  can,  and  in 
the  best  position  for  future  function  whether 
a  pseudo-arthrosis  or  an  ankylosis  occurs. 

TREATMENT    OF    THE    FLAIL    JOINT 

The  flail  joint  as  we  meet  it  is  practically 
useless  from  the  point  of  view  of  function, 
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and    it    demands    mechanical    or    operative 
treatment  or  a  combination  of  both. 

Treatment  may  consist  of  (a)  removal  of 
necrotic  bone  and  scar  tissue;  (b)  correct 
posture;  (c)  operative  attempts  at  improved 
pseudo-arthrosis;  (d)  production  of  ankylosis; 
and  (e)  retention  in  mechanical  apparatus. 

a.  A  fair  proportion  of  flail  joints,  espe- 
cially the  shoulder  is  complicated  by  in- 
fected bone  and  is  discharging.  Where  it  is 
possible  these  cases  should  be  treated  like 
osteomyehtis  elsewhere,  i.  e.,  by  excision  of 
sinuses,  scars,  and  infected  bone.  Whether 
operated  upon  or  not,  the  bone  surfaces 
should  be  approximated  and  retained  in  the 
functional  position.  A  surprising  proportion 
of  cases  take  in  their  slack  and  ankylose,  or 
result  in  a  much  firmer  pseudo-arthrosis. 

The  shoulder  and  elbow  are  the  joints 
most  responsive  to  this  treatment. 

b.  Where  all  wounds  are  healed,  the 
shoulder  should  be  placed  in  the  functional 
position  either  by  means  of  an  abduction 
spMnt  or  an  angular  elbow-splint,  or  in  plaster. 
The  latter  method  lends  itself  very  well  to 
these  two  joints  and  gives  the  much  needed 
stability.  The  bones  should  be  insinuated 
into  juxtaposition  to  each  other  without 
crumpling  the  soft  tissue  between  them.  The 
fixation  should  be  maintained  without  an 
interval  for  at  least  three  months. 

If  the  muscles  governing  the  joint  retain 
power,  the  after-treatment  must  be  carefully 
conducted.  In  the  shoulder  the  upper  por- 
tion of  the  plaster  support  should  be  removed 
so  that  the  arm  rests  on  the  gutter-shaped, 
under  part  of  the  cast.  Liberty  should  be 
allowed  the  patient  to  exercise  his  deltoid, 
and  when  he  can  lift  it  slightly  from  the  spUnt, 
the  arm  can  be  brought  a  little  nearer  to  the 
side  and  the  angle  of  the  abduction  splint, 
lessened,  when  a  larger  range  of  movement 
may  be  allowed  the  scapula  and  humerus. 
From  time  to  time  the  arm  is  still  further 
lowered  until  it  can  be  safely  dropped  to  the 
side.  If  the  pseudo-arthrosis  is  bony  or  short 
fibrous,  the  shoulder  blade  becomes  the 
joint.  If  there  is  free  mobility  the  deltoid 
may  be  trained  to  Uft  the  arm.  This  it  does 
by  raising  the  lower  fragment  and  drawing 
it   against    the    axilla   \\ith    quite    a   useful 


functioning  joint.  The  elbow-joint,  when  the 
arm  is  removed  from  the  sUng,  should  be 
more  acutely  flexed  and  the  forearm  slung 
by  the  wrist  in  order  to  strengthen  the  biceps 
and  brachialis  anticus.  As  these  muscles 
gain  in  power,  the  forearm  can  be  gradually 
lowered  until  it  reaches  a  right  angle.  For  a 
considerable  time  it  should  be  kept  from 
further  extending  in  order  to  retain  and  in- 
crease the  power  gained  by  the  flexor  muscles. 
Such  shoulders  and  elbows,  however,  are 
always  weak,  and  in  the  elbow  a  considerable 
lateral  instability  results.  A  hinged  sphnt 
gripping  the  elbow  with  a  shoulder  cap  will  be 
of  advantage  in  the  case  of  the  unstable  elbow. 

c.  Attempts  may  be  made  at  impro\-ing 
the  stability  and  retaining  the  mobihty  of 
weak  pseudo-arthrosis  by  operation.  This 
should  only  be  attempted  where  the  muscles 
governing  the  joints  may  be  reasonably  ex- 
pected to  recover  strength.  The  operation 
consists  in  removal  of  intervening  scar  tissue 
and  bringing  the  bones  into  closer  contact. 
They  may  be  kept  together  by  means  of 
kangaroo  tendon  or  other  absorbable  ma- 
terial. 

d.  Ankylosis  of  the  flail  joint,  often  a 
difficult  matter,  will  be  discussed  in  relation 
to  the  joints  involved. 

In  the  case  of  the  hip,  if  the  femur  has 
merely  been  deprived  of  the  head  and  neck, 
all  that  is  needed  is  to  correct  any  deformity 
which  obstructs  walking,  such  as  abduction. 
This  can  be  done  by  ch\ision  of  the  adductors. 
If  the  limb  cannot  bear  weight  a  jointed 
caHper,  that  is  a  caKper  allowing  flexion  at  the 
knee,  should  be  applied.  This  supphes  an 
artificial  lever,  and  the  muscles  governing 
flexion  are  enabled  to  resume  their  function. 
With  such  a  spHnt  the  patient  can  walk  long 
distances  with  ease  and  strength.  When  the 
trochanter  and  part  of  the  shaft  are  also  lost, 
again  this  sphnt  proves  very  useful.  Bone 
grafting,  as  usually  understood,  is  of  very 
limited  apphcation  in  the  upper  part  of  the 
shaft  of  the  femur.  Ankylosis  in  the  case  of 
limited  e.xcision  of  the  hip  is  of  no  advantage, 
and  certainly  does  not  justify  the  severe 
operation  which  it  would  necessarily  entail. 
If  the  trochanter  and  part  of  the  shaft  are 
removed,  the  most  hkely  method  of  obtaining 
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an  ankylosis  is  to  take  a  long  strip  of  femur 
half  its  thickness,  and  slide  it  into  a  prepared 
acetabulum.  The  slide  should  rest  for  two  or 
three  inches  in  the  groove  of  the  femur.  Such 
a  graft  has  a  much  better  chance  of  hfe  than 
when  introduced  from  another  part  of  the 
body.  A  thin  graft  removed  from  elsewhere 
never  develops  strength  in  the  adult  and  will 
refracture.  Mechanical  measures,  however, 
should  be  adopted  in  place  of  operation  when- 
ever possible. 

Ankylosis  of  the  joint  is  the  only  practical 
treatment  for  the  flail  knee,  and  if  the  bones 
are  in  good  position,  nothing  is  needed 
excepting  to  saw  the  ends  and  fix  them  with 
screw  or  nail.  If  there  is  a  wide  separation, 
however,  and  the  ends  have  been  associated 
with  sinuses,  union  is  not  easily  secured.  In 
such  a  case  it  will  be  necessary,  after  samng 
the  ends  of  the  bone,  to  bring  a  bulky,  sliding 
graft  from  tibia  or  femur  and  wedge  it  in  at 
right  angles  to  the  line  of  the  joint.  This  is  a 
method  I  have  often  employed  in  secondary 
excisions  in  pre-war  days  where  union  after 
excision  has  not  been  firm. 

If  there  is  shortening  to  the  extent  of  many 
inches,  the  patient  may  prefer  an  artificial 
limb,  and  he  may  supply  arguments  worthy 
the  surgeon's  consideration. 

If  an  operation  is  refused,  the  caliper  splint 
and  a  high  boot  will  afi'ord  the  best  help. 

A  flail  ankle  is  so  rare  that  I  cannot  recall 
an  instance  as  the  result  of  a  war  wound. 
Should  it  be  met  with,  the  treatment  w\\\  lie 
between  an  ankylosis  or  an  amputation. 

I  have  already  described  the  postural  treat- 
ment we  should  adopt  in  the  case  of  a  flail 
shoulder-joint,  and  I  have  stated  that  a  suc- 
cessful pseudoarthrosis  is  very  difficult  to 
secure.  In  a  limited  number  of  cases  where 
the  head  of  the  bone  only  has  been  removed, 
and  where  the  muscles  attached  to  the  tuber- 
osities and  the  deltoid  are  functioning,  ab- 
duction and  carefully  conducted  muscle  re- 
education may  result  in  a  joint  preferred  by 
some  people  to  an  ankylosis.  The  very  flail 
joint  can  only  be  approached  with  confidence 
if  an  ankylosis  be  aimed  at.  I  have  seen 
certain  cases  where  bone  grafts  have  been 
introduced  to  lengthen  the  shaft,  with  results 
which  have  at  first  appeared  promising.    I 


have  also  seen  these  cases  with  their  grafts 
refractured  and  never  to  unite  again,  and 
others  which  have  been  absorbed  lea\-ing  the 
patient  in  a  worse  plight  than  before.  The 
result  of  my  experience  is  that  I  would  prefer 
adopting  a  more  certain  route,  such  as  the 
production  of  ankylosis  by  end-to-end  ap- 
position. 

Many  operations  for  fixing  the  shoulder 
have  failed  because  the  surgeon  has  been  con- 
tent to  bare  the  glenoid  and  freshen  the 
humerus.  This  is  usually  quite  insuflicient.  If 
the  deltoid  has  been  hopelessly  deprived  of 
function,  an  excellent  exposure  can  be  ob- 
tained by  turning  back  a  flap  of  skin  and  ex- 
posing the  upper  part  of  the  deltoid.  This 
muscle  can  then  be  cut  across  or  reflected 
upward  as  a  flap.  The  joint  should  be  fully 
exposed,  and  the  glenoid  gouged  as  deeply  as 
possible.  The  base  of  the  coracoid  and  the 
acromion  should  be  chiseled,  and  the  bony 
flaps  left  attached.  The  upper  part  of  the 
humerus  is  then  exposed  and  sawed  through, 
and  a  groove  made  into  the  upper  part  of 
the  shaft  for  the  reception  of  the  acromion. 
The  humerus  is  pushed  into  the  glenoid  and 
the  acromion  sawn  partially  through  and 
pressed  into  the  groove  prepared  for  it.  The 
glenoid,  humerus,  and  acromion  should  be 
fixed  in  contact  by  kangaroo  tendon  and  the 
arm  placed  in  the  functional  position.  Major 
Xaughton  Dunn  has  pointed  out  to  me  that 
if  there  be  much  shortening  of  the  humerus 
the  functional  position  will  vary  from  that 
which  I  advocated  at  the  beginning  of  the 
war.  If  there  is  no  loss  of  bone  the  position  of 
selection  is  just  in  front  of  the  coronal  plane 
of  the  body,  while  if  there  is  much  loss  of 
bone  it  will  be  necessary  to  fix  it  in  a  plane 
posterior  to  this.  Otherwise,  in  flexion  of  the 
elbow  the  hand  will  pass  beyond  the  mouth. 
It  is  ad\isable  before  fixing  the  shoulder  to 
test  the  position  by  flexing  the  elbow  and 
observing  the  relation  of  the  hand  to  the 
mouth. 

Before  an  arm  is  ankylosed,  care  should  be 
taken  to  ascertain  whether  the.  scapula  is 
mobile,  also  whether  it  retains  its  normal 
position  in  regard  to  the  humerus.  This  is 
extremely  important.  The  success  of  the 
operation  depends  on  sound  ankylosis  and  a 
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mobile  scapula.  If  the  scapula  is  fixed  and 
the  arm  abducted  the  result  of  the  operation 
is  a  tragedy,  for  the  patient  will  have  a 
fixed  abducted  shoulder  with  an  arm  he 
cannot  lower.  I  have  seen  several  such 
results. 

After  operation  great  care  should  be  taken 
to  exercise  and  re-educate  the  scapular 
muscles.  The  range  of  scapular  movement  in 
the  young  soldier  increases  for  many  months. 

Two  methods  of  treatment  for  flail  elbow 
are  available  here:  (a)  the  non-operative, 
(b)  the  operative. 

The  non  operative  method  consists  of  the 
approximation  of  the  bone  ends,  counteract- 
ing the  eftect  of  gra\-ity,  and  in  muscle  re- 
education and  development.  It  also  often 
involves  the  wearing  of  apparatus. 

The  operative  treatment  has  one  of  two 
ends:  (a)  the  formation  of  a  bony  ankylosis, 
(b)  the  pro\ision  of  a  mobile  arm  with  sta- 
bility. 

How  can  we  fix  upon  the  type  which  should 
be  operated  upon  and  that  where  it  is  best 
not  to  operate. 

The  non- operative  treatment  is  only  likely 
to  be  successful  where  the  bone  ends  are 
broad. 

If  the  bone  ends  are  pointed  and  distant, 
non-operative  treatment  cannot  be  successful 
even  with  good  muscular  control.  Many 
surgeons  have  described  how  difficult  it  is  to 
obtain  union  in  flail  elbows.  Failure  is  prob- 
ably due  to  a  technique  which  trusts  too 
much  to  Umited  surfaces  of  attachment. 

There  is  so  httle  \'itality  in  the  ends  of  the 
bones  that  a  mere  freshening  with  apposition 
and  fixation  will  often  fail  to  accomplish 
union.  When  nails  are  driven  in  the  result 
is  no  better,  and  further  interference  with 
blood  supply  is  the  result.  Operation  must 
be  designed  whereby  a  larger  apposition  of 
raw  surface  is  secured.  This  can  be  effected 
by  splitting  and  reflecting  the  ends  of  the 
bones,  and  in  this  way  widening  them. 

Time  will  not  allow  me  to  describe  any  of 
the  many  operations  which  we  have  adopted. 
From  the  nature  of  the  bone  ends  no  one 
routine  operation  can  be  prescribed.  The 
principle  in  all  is  the  same :  freshen  the  bone 
ends,    splint    them    without    detaching    the 


fragments,  enlarge  the  area  of  bone  apposi- 
tion, and  firmly  immobilize. 

Psendo-artlirosis  oj  the  elbow.  W'e  need  not 
now  discuss  pseudo-arthrosis  of  the  elbow  when 
this  operation  is  performed  for  mobilizing  an 
ankylosis.  It  is  a  difi'erent  proposition  when 
we  wish  to  stabilize  a  flail  joint  and  yet  per- 
mit of  voluntary  movement.  A  necessary 
condition  to  the  success  of  this  operation  is  a 
sound  muscular  control.  If  this  is  not  present 
it  should  never  be  performed. 

The  object  of  such  an  operation  is  to 
approximate  the  bone  ends;  to  transform  the 
lower  end  of  the  humerus  into  a  wedge  wliich 
is  received  into  a  V  shaped  slot  prepared  in 
the  upper  ends  of  radius  and  ulna,  fascia  is 
intervened,  the  bones  are  fixed  by  kangaroo 
tendon,  passive  movements  are  started  early. 
The  shape  of  the  incision  into  the  bones  makes 
for  lateral  stability.  In  attempting  to  produce 
ankylosis  of  flail  joints  we  often  succeed  in 
producing  a  satisfactory  pseudoarthrosis; 
when  we  directly  aim  at  a  pseudo  arthrosis  we 
are  in  danger  of  losing  stability. 

Time  will  not  permit  me  to  deal  with  stiff 
and  ankylosed  joints.  I  will  only  say  that 
many  pre-war  methods  have  had  to  be  dis- 
carded. War  has  taught  us  to  avoid  the 
methods  of  force  in  favor  of  the  persuasive 
and  the  gentle. 

SUMMARY 

The  war  has  taught  us  that  a  more  syste- 
matic and  thorough  education  is  required  in 
the  treatment  of  fractures.  This  can  only  be 
effected  either  by  setting  apart  wards  for 
fractures  under  the  care  of  men  who  devote 
real  interest  to  the  subject,  or  by  retaining 
certain  institutions  solely  for  the  treatment 
of  these  cases.  Education  is  sure  to  be  imper- 
fect if  the  treatment  of  fractures  is  to  remain 
in  the  hands  of  surgeons  who  take  no  interest. 
We  should  regard  every  fracture  as  the 
potential  cause  of  disability.  In  England, 
and  I  should  imagine  to  a  certain  extent  here, 
the  demands  for  beds  is  so  pressing  in  our 
civil  hospitals  that  a  junior  officer  will  gain 
no  favor  if  fractures  are  admitted  in  numbers 
or  are  retained  for  long.  This,  after  all,  is 
only  a  repetition  of  the  story  of  early  evacua- 
tion in  time  of  war.  It  has  no  justification  in 
time  of  peace.    If  general  hospitals  are  not 
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prepared  to  segregate  cases  of  fracture, 
properly  superintend  them,  and  to  treat 
them  until  evacuation  is  safe,  they  are  far 
better  without  them,  from  the  point  of  view 
of  the  surgeon  and  the  student,  and  of  the 
unfortunate  \dctim. 

Your  nation  taught  us  a  valuable  lesson 
when  a  committee  was  appointed  to  stand- 
ardize splints,  and  all  the  surgeons  were 
taught  to  master  their  construction  and  use. 
This  again  should  be  of  value  in  civil  life. 
If  the  simplest  and  best  splints  were  stan- 
dardized by  a  committee  of  experts,  and  their 
application  thoroughly  taught  to  every  stu- 
dent it  would  clarify  a  complex  problem. 
The  student  should  be  taught  not  to  be  out 
and  out  adherent  to  an  operative,  a  fixation 
or  a  mobilizing  school.  He  should  be  taught 
to  cultivate  a  sense  of  proportion,  and  above 
all  he  should  be  taught  how  to  make  a  diag- 
nosis without  first  consulting  an  X-ray 
picture. 

War  has  taught  us  the  importance  of  in- 
sisting that  before  a  man  becomes  a  specialist 
he  should  have  a  sound  working  knowledge  of 
general  surgery.  Nothing  is  so  fatal  to  prog- 
ress in  any  special  branch  than  when,  from 
defect  of  education,  a  surgeon  is  obliged  to 
take  a  microscopic  rather  than  a  telescopic 
view  of  a  problem.  When  a  firm  surgical 
foundation  is   acquired,   he   can  deflect  his 


energies  with  great  advantage  to  special 
fields.  One  of  the  ine\'itable  misfortunes  of 
the  war  has  been  that  able  young  surgeons 
with  but  little  pre-war  experience  have 
graduated  as  excellent  operators.  They 
should,  on  their  return,  supplement  their 
knowledge  of  the  use  of  the  knife  by  a  careful 
study  of  conservative  methods  such  as  they 
will  find  in  our  reconstructive  hospitals.  The 
scalpel  is  not  the  surgeon's  greatest  asset,  it 
may  be  his  greatest  curse.  He  requires  a 
steady  head  even  more  than  a  steady  hand. 
We  must  in  future  give  him  more  liberty  of  ac- 
tion, make  more  use  of  him  than  we  have  been 
accustomed  to  in  the  past.  His  flexible  mind 
has  great  potentialities.  This  can  only  be 
developed  by  giving  him  a  fuller  responsibil- 
ity. It  is  a  tragedy  to  see  men  between  thirty 
and  forty  gathering  the  crumbs  that  fall  from 
the  table  of  Dives.  The  experience  of  age  is 
after  all  only  the  product  of  opportunity.  Let 
the  young  glean  all  that  is  worth  gleaning 
from  their  seniors,  but  let  us  on  our  part  offer 
the  hand  of  friendship  to  all  who  strive  to 
improve  upon  our  methods,  and  value  their 
loyalty  all  the  more  if  they  maintain  a  critical 
spirit. 

War  has  done  us  one  supreme  service.  It 
has  cemented  the  two  nations  we  love  into  a 
sacred  bond  of  brotherhood.  May  it  last  in 
ever  increasing  strength  throughout  the  ages. 
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CARE  OF  THE  WOUNDED  MAN  IN  WAR' 

By  sir  ANTHONY"  BOWLBY,  K.C.B.,  K.C.M.G.,  K.C.V.O.,  F.R.C.S.,  London,  England 


THE  great  war  has  finished.  The  storm 
that  shook  the  whole  world  is  over, 
although  its  waves  still  break  on  many 
shores.  The  ships  of  state  of  the  Allies  have 
weathered  the  tempest  and  now  He  in  harbor 
to  repair  and  refit.  The  time  is  ripe  to  take  to 
heart  the  lessons  we  have  learned,  and  to  see 
that  we  have  profited  by  our  experiences. 
It  is  almost  a  truism  that  the  Armies  and 
Navies  of  all  the  combatants  have  rehed  as 
never  before  on  the  labors  of  the  whole  civil 
population,  and  that  every  branch  of  science 
has  been  called  upon  to  contribute  in  response 
to  the  call  of  "the  country  in  danger." 
But  what  interests  us  here  and  now  is  not 
so  wide  a  range  of  subjects  as  this  considera- 
tion suggests,  and  I  propose  to  ask  you  today 
to  fix  your  attention  on  one  subject  alone  — 
"The  wounded  man  and  Iiis  wounds." 

During  the  past  years  of  war  men  killed  in 
battle  have  been  counted  by  the  million, 
and  men  wounded  by  tens  of  millions.  Never 
before  have  surgeons  had  to  treat  such  vast 
numbers  of  human  beings.  But  in  dealing 
with  a  war  which  has  raged  in  some  part  at 
least  of  every  continent,  except  on  that  of 
America,  it  is  evident  that  attention  must  be 
concentrated  on  some  one  region  alone,  and 
consequently  I  must  perforce  leave  to  others 
the  campaigns  in  most  of  the  theaters  of  war 
and  must  limit  myself  to  the  one  area  personal- 
ly known  to  myself  and  to  many  of  you, 
namely,  France  and  Belgium. 

In  this  area  four  Great  Powers  have 
shared  the  fortunes  of  war  against  Germany 
and  it  is  not  too  much  to  say  that  in  this 
area  the  surgeons  of  these  powers  have  con- 
tributed very  largely  to  the  success  which  the 
Allies  have  achieved.  Belgium,  France,  the 
United  States,  and  Great  Britain  with  the 
Dominions  have  sent  many  of  their  best  to 
this  "Western  Front,"  and  the  world  at 
large  has  the  right  to  expect  that  it  will 
profit  by  the  collaboration  and  free  inter- 
change of  ideas  which  have  so  happily  char- 
acterized all  our  work. 


But  if  I  am  asked  whether  this  expectation 
of  benefit  has  been  justified,  I  have  no 
hesitation  in  replying  that  far  more  has  been 
learned  than  anyone  could  ever  have  dared 
to  prophesy  before  the  war.  In  the  first  place 
the  whole  practice  of  military  surgery  has 
been  revolutionized  with  the  cordial  co- 
operation of  the  Army  Medical  Services,  and 
opportunities  for  the  thorough  and  appropri- 
ate treatment  of  wounded  men,  both  at 
the  front  and  at  the  base,  have  been  provided 
by  the  military  authorities,  such  as  in  1914 
would  never  have  been  granted  in  the  army  of 
any  belKgerent.  The  whole  standard  of 
treatment  has  been  raised,  and,  whereas  in 
the  early  days  it  was  a  sufficient  answer  to 
any  proposal  to  say  —  "You  cannot  expect  to 
treat  wounds  in  war  as  you  would  treat  them 
in  peace"  — it  is  now  fully  realized  that  this 
is  exactly  what  you  should  expect  and  should 
aim  at,  even  if  you  cannot  always  attain  your 
ideals.  I  have  myself  constantly  pointed 
out  that,  apart  from  motives  of  humanity,  it 
pays  the  army  and  the  country  to  care  for  the 
wounded  as  well  as  possible ;  it  paj-s  the  army 
by  returning  men  fit  and  able  to  fight,  and  it 
pays  the  country  in  saving  the  pensions 
of  widows  and  orphans  and  maimed  soldiers. 
In  days  when  the  British  army  was  sorely 
tried  in  1918,  for  want  of  sufficient  men,  it  was 
a  source  of  very  legitimate  satisfaction  to  the 
Army  ^Medical  Service  that  our  convalescent- 
camps  for  the  sick  and  wounded  in  France 
supplied  a  never-failing  stream  of  soldiers 
returning  to  their  regiments.  And,  as  to 
mortality,  I  found  on  April  15,  1918,  that 
the  wounded  admitted  to  Etaples  and 
Camiers  during  our  very  worst  week  of  the 
whole  war,  i.e.,  from  March  22  to  March  29, 
had  done  so  well  that  at  the  end  of  three 
weeks  the  total  mortality  in  nearly  twenty 
thousand  wounded  men  in  this  area  was  only 
one  per  cent.  In  the  ensuing  summer  it  was 
nearer  a  half  per  cent.  What  is  the  explana- 
tion of  these  good  results?  The  answer  is  to  be 
found  in  the  methods  we  had  learned  for 
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treating  the  wounded  man  and  his  wounds, 
for  no  such  results  were  obtained  in  the  army 
of  any  belligerent  in  1914-15. 

It  will  be  universally  acknowledged  that 
the  first  and  most  striking  danger  to  the  man 
wounded  in  war  is  "shock,"  and  this  condi- 
tion is  met  with  in  a  far  higher  percentage  of 
men  wounded  in  war  than  in  those  correspond- 
ingly injured  in  the  occupations  of  peace. 
The  reasons  for  this  are  sufficiently  obxious, 
for  the  man  injured  in  the  workshop  or  the 
factory  or  on  the  railroad  is  not  suffering  from 
want  of  sleep  or  want  of  food  and  of  water. 
He  is  not  unduly  exhausted  by  physical 
strain  or  by  mental  excitement,  and  when  he 
is  injured  help  is  at  hand  quick!}-. 

The  man  injured  in  war  is  frequently 
suffering  from  some  or  all  of  these  causes  of 
exhaustion,  and  he  is  often  thoroughly 
chilled  after  his  injur\'  through  hnng  out  in 
cold,  wet,  or  even  freezing  weather.  The 
"shock"  of  the  soldier  is,  as  a  result,  often 
quite  out  of  proportion  to  the  severity  of  his 
wounds,  and  is  consequently  not  to  be 
estimated  accurately  as  true  "wound  shock" 
until  these  other  factors  have  been  eliminated 
by  appropriate  treatment.  Unless  this  is 
kept  in  mind  it  becomes  exceedingly  difficult 
to  estimate  the  true  value  of  remedial  meas- 
ures, for  it  will  be  found  in  war  that  complete 
rest,  plenty  of  hot  drinks,  and  plenty  of 
warmth  will  in  thousands  of  cases  restore,  in 
a  comparatively  few  hours,  men  who  were  cold 
and  pulseless  on  admission  to  hospital.  I  have 
always  been  con\'inced  that  the  most  impor- 
tant of  all  the  remedies  for  shock  is  warmth, 
and  that  nothing  takes  its  place.  The  conse- 
quence in  France  was  that  when  this  was 
appreciated,  and  when  every  casualty  clearing 
station  had  arrangements  for  warming  men  by 
the  introduction  of  hot  air  under  the  blankets, 
the  majority  of  the  badly  shocked  men  went  to 
sleep  after  a  good  drink,  and  recov^ered  with 
surprising  rapidity. 

The  men  who  did  not  respond  to  these 
measures  were  those  who  were  suffering  from 
true  "wound  shock,"  and  it  must  be  con- 
stantly kept  in  mind  that  the  injury  infficted 
by  rough  transport  may  be  as  potent  a  cause 
of  true  wound  shock  as  was  the  original 
gunshot     wound    itself.      It     is,     therefore. 


obvious  that  if  this  statement  is  as  true  as  I 
believe  it  to  be,  much  of  the  wound  shock 
can  be  ob\iated  by  sufficient  care  in  the  early 
application  of  suitable  splints,  which  should 
be  employed  in  all  severe  injuries  and  not 
reser\-ed  for  fracture  cases  alone,  and  also  by 
the  supply  of  well  hung  and  well  warmed 
ambulance  cars. 

It  was  partly  by  such  simple  and  accessible 
methods  as  these  that  the  condition  of  the 
wounded  man  was  so  greatly  improved  during 
the  war,  and  it  will  be  by  the  application  in 
civil  life  of  the  knowledge  we  have  gained  that 
a  like  improvement  ^nll  be  obtained  in  peace. 

I  have  been  myself  so  con\-inced  of  the 
importance  of  care  in  the  transport  of  injured 
men  that,  with  the  aid  of  the  Army  IMedical 
Service  and  of  the  British  Red  Cross  Society, 
I  have  arranged  for  the  equipment  with 
suitable  splints  of  500  motor  ambulances  in 
various  parts  of  Great  Britain,  and  arrange- 
ments are  now  being  made  to  see  that  the 
ambulance  drivers  and  the  orderlies  are  as 
thoroughly  trained  in  the  use  of  the  "Thomas 
outfft"  for  fractured  extremities  as  were  our 
orderlies  at  the  front  in  France.  I  suggest  to 
you  that  you  ^\ill  find  similar  measures  of 
incalculable  value  to  men  injured  far  from 
surgical  help  in  your  own  great  country,  in 
lumber  or  mining  camps,  or  in  remote  farms 
and  villages.  It  is  quite  easy  to  train  men  who 
have  no  surgical  knowledge  at  all  so  that  they 
shall  proNisionally  put  up  a  fractured  leg  or 
thigh  much  better  than  the  best  surgeon  could 
have  done  it  before  the  war,  and  I  believe 
that  one  result  of  what  our  experience  has 
taught  us  is  that  in  every  country  arrange- 
ments should  be  made  to  teach  how  badly 
wounded  men  may  be  taken  even  for  great 
distances  without  further  injury  being  in- 
flicted upon  them  by  the  transit. 

But  although  so  much  may  be  done  to 
prevent  shock  it  must  be  recognized  by  e\-ery- 
one  that  shock  and  death  from  shock  have 
been  terribly  common  occurrences;  and  sur- 
geons and  physiologists  have  in  large  numbers 
availed  themselves  very  fully  of  the  innumer- 
able opportunities  afforded  for  increasing  our 
knowledge  of  its  pathology  and  treatment. 
It  is  not  possible  even  to  mention  the  names 
of  all  the  leaders  in  this  enquiry,  but  Crile  and 
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Cannon  in  the  American  Army,  and  Cowell, 
Fraser,  Keith,  Drummond,  and  Wallace  in  the 
British  Army  cannot  be  omitted,  while  the 
experiments  of  Bayliss  and  Dale  have  thrown 
much  new  light  on  the  various  physiological 
problems. 

I  will  not  attempt  to  discuss  the  various 
opinions  and  views  of  the  many  workers  in 
this  field,  but  will  ask  you  to  allow  me  to 
place  before  you  what  seem  to  me  to  be  the 
chief  facts  we  have  learned. 

1.  Wound  shock  may  immediately  follow 
a  wound  —  "primary  shock"  —  or  may  be 
delayed  for  even  some  hours — "secondary 
shock." 

2.  The  total  volume  of  blood  in  circulation 
is  diminished,  while  at  the  same  time  the 
blood  becomes  concentrated  —  unless  there 
has  been  severe  hemorrhage. 

3.  The  loss  of  blood  from  the  circulation 
is  due  either  to  its  accumulation  in  the 
capillary  area  or  else  to  the  transit  of  its 
serum  through  the  wall  of  the  vessel — probably 
the  latter. 

4.  Blood  pressure  is  greatly  reduced  in 
proportion  to  the  severity  of  the  shock 
(or  of  serious  ha?morrhage) . 

5.  If  a  blood  pressure  below  60  milli- 
meters of  mercury,  or  a  blood  volume  of  less 
that  65  per  cent  continues  for  more  than  a 
very  few  hours,  all  remechal  measures  are 
useless. 

6.  Great  loss  of  blood  causes  conditions 
and  symptoms  closely  allied  to  those  of  shock. 

7.  Most  of  the  symptoms  and  circulatory 
phenomena  which  characterize  shock  may 
be  produced  by  toxjemias  of  various  kinds. 

8.  It  is  probable  that  auto-into.xication 
from  the  products  of  devitalized  and  crushed 
muscle  may  also  cause  similar  symptoms 
in  some  cases. 

The  practical  deduction  which  is  to  be 
drawn  from  the  consideration  of  our  present 
knowledge  of  shock  is  that,  inasmuch  as  the 
principal  phenomena  are  loss  of  blood  volume 
and  fall  of  blood  pressure,  the  obvious  aim 
should  be  to  restore  these. 

Treatmeat  by  rest,  warmth,  and  taking  of 
fluids  is  indicated  in  all  cases,  whatever 
more  may  be  required,  and  morphia  in  moder- 
ate  doses   will   be   useful   in   allaying  pain, 


anxiety,  and  excitement,  and  so  encouraging 
sleep.  In  many  cases  nothing  more  is  needed. 
The  simplest  method  of  increasing  the  blood 
volume  is  to  administer  fluids  by  the  mouth, 
and,  as  all  soldiers  in  battle  areas  have  only 
limited  supplies  of  water  to  drink,  it  should 
be  accepted  as  an  axiom  that  all  wounded 
men  always  require  drink  as  soon  as  they 
arrive   at   an   aid   post   or  field   ambulance. 

Unfortunately,  many  patients  with  really 
severe  shock  are  quite  unable  to  keep  down 
any  fluid,  and  in  that  case  rectal  injections 
are  often  most  useful,  especially  when  the 
patient  has  lost  much  blood.  I  believe  it  is 
true  that  both  blood  pressure  and  blood 
volume  are  more  hkely  to  remain  improved 
by  gastric  or  rectal  absorption  of  fluid  than 
by  the  intravenous  administration  of  the 
same  quantity.  It  seems  clear  that  the 
direct  addition  of  fluids  to  the  venous 
blood  is  not  so  good  as  the  making  of  blood 
serum  by  the  patient  himself  from  fluid 
absorbed  through  a  mucous  membrane.  But 
in  many  cases  of  severe  shock  and  in  view  of 
the  fact  that  delay  may  mean  disaster,  it  is 
often  necessary  to  perform  intravenous  in- 
fusion as  soon  as  the  patient  has  been  warmed 
and  rested.  We  have  learned  that  normal 
saline  is  useless  for  this  purpose,  but  it  is  the 
opinion  of  most  observers  (and  it  is  ntine) 
that  Bayliss'  solutions  of  6  per  cent  gum 
arable  in  normal  saline  is  of  the  greatest 
benefit  in  raising  the  blood  pressure  for  long 
enough  to  carry  the  patient  over  the  danger 
period. 

In  proportion  as  the  shock  conditions  are 
due  to  excessive  bleeding,  infusion  of  blood  is 
better  than  gum  solution  and  is  undoubtedly 
indicated;  and  not  less  than  a  pint  should  be 
introduced. 

There  is  no  doubt  that  many  fives  were 
saved  by  this  practice,  and  there  is  also  no 
doubt  that  it  was  not  until  the  surgeons  of  the 
United  States  Army  joined  the  British 
Casualty  Clearing  Stations  in  191 7,  that 
blood  transfusion  became  common.  Its 
employment  was  subsequently  utilized  yet 
further  forward,  and  great  benefit  ensued 
when  prepared,  citrated  blood  was  sent  up 
to  the  field  ambulances  when  a  battle  was 
impending  during  the  advance  of  the  Allies 
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in  1 918,  for  it  could  safely  be  kept  for  from 
12  to  18  hours  or  more  before  use.  I  would 
suggest  that  in  future  sterilized  gum  solution 
should  be  kept  ready  for  use  by  operating 
surgeons  and  by  all  hospitals,  and  also  that 
test  sera  for  donors  of  blood  should  be  regular- 
ly stocked,  so  that  no  delay  may  arise  in  the 
choice  of  a  donor  for  blood  transfusion,  for, 
if  such  treatment  is  necessary  at  all,  it  is 
certain  that  there  will  be  no  time  to  waste,  as 
the  experience  of  war  has  shown  that  if 
blood  is  transfused  too  late  it  is  quite  useless. 

But  if  we  learned  much  that  is  val- 
uable about  shock  and  its  prevention  and 
treatment  we  must  realize  that,  after  the 
patient  had  been  pulled  through  the  shock 
period  with  difficulty,  it  was  often  necessary 
to  operate  as  soon  as  possible,  and  before 
sepsis  had  appeared  upon  the  scene;  so  that 
no  sooner  had  the  patient  been  saved  from 
the  shock  of  his  original  injury  than  he  was 
obliged  to  run  the  risk  of  operation  shock. 
Still,  where  limbs  were  hopelessly  shattered, 
or  main  vessels  were  torn,  or  the  abdomen 
was  shot  through,  etc.,  there  was  no  choice 
left  to  the  surgeon,  who  also  knew  that  in 
many  cases  the  rapid  remo\-al  of  a  smashed 
limb   resulted  in  great  relief  of  symptoms. 

But  operation  generally  meant  anaesthetics 
and  here  we  were  destined  to  learn  a  great 
deal  that  was  new  to  us. 

With  regard  to  the  choice  of  an  anaesthetic 
agent  it  may  be  conceded  at  once  that  for  all 
slight  operations  on  patients  in  good  condition 
"open  ether"  is  very  often  quite  satis- 
factory. But  when  in  wintry  or  wet  .weather 
verj^  many  of  the  wounded  were  already 
sufifering  from  a  bronchial  catarrh,  ether  was 
very  liable  to  cause  grave  pulmonary  com- 
phcations,  and  it  was  not  until  we  introduced 
the  "Shipway  apparatus"  for  warming  the 
ether  vapor  that  it  could  be  safely  administer- 
ed in  such  cases.  I  would  very  strongly 
advocate  that,  in  the  future,  warm  ether 
vapor  should  be  systematically  employed  as 
the  best  routine  method  where  ether  is  used 
in  ci\dl  practice,  for  it  is  not  only  less  irritating 
to  the  lungs,  it  is  also  much  less  liable  to  cause 
severe  vomiting. 

But  in  cases  of  "shock"  neither  chloroform 
nor  ether  is  safe,  for  a  careful  record  of  blood 


pressure  during  operations  under  ether  by 
Major  Geoffrey  Marshall  showed  conclusively 
that  although  the  blood  pressure  might  be 
high  when  the  operation  was  finished  this 
was  soon  followed  by  a  reactionary  fall  and 
death  in  very  many  cases. 

And  not  only  is  ether  not  a  safe  anaesthetic 
in  shock,  it  is  also  very  injurious  if,  as  is  so 
often  the  case,  it  causes  nausea  and  sickness 
in  men  who  need  everj'  ounce  of  fluid  nourish- 
ment that  can  be  given,  for  this  sickness  if 
continued  for  some  hours  will  destroy  the 
last  chance  of  recovery  of  the  shocked  man. 

Much  had  been  expected  from  the  intra- 
thecal use  of  stovaine,  but  the  sudden  fall  of 
blood  pressure  it  caused  proved  to  be  very 
dangerous  in  shock,  and  local  anaesthesia  was 
so  tedious  that  it  was  not  possible  to  use  it  in 
many  cases  when  patients  were  very  numerous. 
There  remained  nitrous  oxide  and  oxygen. 
The  value  of  this  agent  in  shock  had  been 
conclusively  proved  by  Marshall  in  1916,  and 
his  observ-ations  showed  that  under  its  in- 
fluence extensi\'e  operations  could  be  per- 
formed without  any  immediale  or  subsequent 
fall  of  blood  pressure,  but  it  was  not  until  the 
"teams"  of  the  United  States  surgeons  came 
up  for  the  Passchendaele  fight  with  plenty  of 
nitrous  o.xide  and  oxygen  that  it  was  ad- 
ministered on  a  large  enough  scale  by  first  rate 
anaesthetists.  Its  use  saved  many  lives,  and  in 
abdominal  operations  the  very  best  results  of 
all  were  obtained  by  combining  it  with  infiltra- 
tive anaesthesia  of  the  abdominal  wall.  By 
this  combined  method  the  gas  and  oxj'gen  re- 
quired was  reduced  to  a  minimum,  and  the 
operator  w-as  not  troubled  by  abdominal 
rigidity.  It  was  by  the  use  of  this  combination 
that  ^Majors  D.  Taylor  and  G.  Marshall  at 
"Remy  siding  "succeeded in  sa\dng  74  patients 
in  a  consecurive  series  of  loi  operations  for 
perforating  wounds  of  the  abdomen,  and  I 
beheve  that  these  results  were  the  best  ob- 
tained in  the  Brirish  Army  during  the  war. 

Very  much  more  might  be  said  of  war 
anaesthesia  did  rime  permit,  but  I  would 
urge  that  gas  and  oxygen  should  be  supplied 
together  with  suitable  apparatus  for  all  the 
Army  Medical  Ser\'ices  of  the  future,  and  I 
would  also  press  upon  j'our  attention  the 
value  of  warm  ether  vapor  in  the  prevention 
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of  pulmonary  compKcations.  May  I  add 
further  that  I  believe  that  the  combination 
of  gas  and  oxygen  with  local  anaesthesia  is  the 
very  best  anaesthetic  agent  for  most  of  the 
abdominal  operations  of  civil  life,  and  for 
many  others  also,  for  it  causes  no  fall  of  blood 
pressure,  it  eliminates  anaesthetic  shock,  and 
it  abolishes  postanaesthetic  vomiting  and  all 
its  attendant  troubles.  Now  that  more  simple 
and  safe  apparatus  has  been  invented  by 
Dr.  Gwathmey  in  your  army  and  by  Marshall 
and  Boyle  in  ours  I  look  to  the  time  when  no 
one  will  dread  an  anaesthetic  or  its  effects. 
I  will  only  add  that  I  have  seen  a  greater 
improvement  in  the  use  of  anaesthetics  during 
those  years  of  the  war  than  in  all  the  preceding 
years  of  my  surgical  life,  and  also  that  in  very 
many  patients  with  completely  smashed 
hmbs  it  is  often  easy  to  complete  the  sever- 
ance of  the  torn  tissues  and  remove  the 
shattered  member  without  any  anaesthetic 
at  all. 

THE  TREATMENT  OF   FRACTURES 

Let  me  ask  you  now  to  direct  your  attention 
for  a  few  minutes  to  the  treatment  of  fractures, 
for  I  think  it  is  the  opinion  of  all  surgeons 
that  here  there  have  been  great  developments. 

I  will  briefly  sum  up  the  position  by  saving 
that  the  fractures  in  France,  both  in  your 
army  and  in  ours,  were  treated  by  "extension 
and  suspension,"  so  that  the  circulation, 
nourishment,  and  mobility  of  the  injured 
limb  were  maintained  throughout  as  far  as 
possible.  Constriction  by  bandages  has 
been  reduced  to  a  minimum,  and  limbs  are  no 
longer  encased  in  wooden  boxes  or  in  plaster 
of  Paris,  and,  as  a  result  of  the  precautions 
to  maintain  in  this  way  the  vitality  of  the 
limb,  wasting  of  muscles  and  stiffness  of 
joints  have  been  largely  prevented. 

It  is  greatly  to  be  hoped  that  our  war 
experiences  will  be  utilized  at  home,  and  that 
all  hospitals  and  medical  schools  will  arrange 
for  a  much  more  systematic  teaching  of  how 
to  deal  with  fractured  limbs,  so  that  all 
young  surgeons  will  in  future  realize  that  the 
so-called  "setting"  of  the  fracture  should  be 
really  only  the  beginning  and  not  the  end  of 
surgical  treatment.  And  if  this  aim  is  to  be 
achieved    it    will    be    necessary    that    some 


at  least  of  the  fracture  cases  in  general 
hospitals  shall  be  collected  in  "special 
fracture  wards"  equipped  with  the  necessary 
apparatus  for  "extension  and  suspension," 
and  supplied  also  with  a  mobile  X-ray  outfit, 
for  there  are  many  cases  where  a  good  result 
can  only  be  obtained  by  frequent  radi- 
ography. 

Let  it  be  fully  reaUzed  that  so  long  as  the 
principles  I  have  sketched  are  kept  in  view 
the  details  of  how  best  to  carry  them  into 
practice  must  be  left  to  the  skill  and  ingenu- 
ity of  indixidual  surgeons,  and  in  \iew  of  the 
very  many  improvements  which  were  daily 
developed  by  many  young  and  keen  surgeons 
in  France,  I  would  add:  "Do  not  be  too  ready 
to  standardize  apparatus,"  for  too  early 
"standardization"  is  liable  to  spell  "stagna- 
tion. "  Principles  may  remain  while  methods 
develop. 

THE   TREATMENT  OF  WOUNDS 

Looking  back  to  the  beginning  of  the  war  it 
is  evident  that  we  had  much  to  unlearn 
before  we  could  learn,  and  there  is  no  doubt 
that  many  of  us  in  the  British  Army  were  too 
much  under  the  influence  of  our  South 
African  experiences.  Let  me  sum  up  these 
very  briefly  in  order  to  try  to  see  things  as 
we  saw  them  in  1Q14. 

The  South  African  War  had  been  fought 
over  a  vast  and  very  thinly  populated  country 
which  was  for  the  most  part  uncultivated, 
and  whose  thinly  covered  soil  was  so  exposed 
to  drying  winds  and  burning  sun  that,  as  far 
as  pyogenic  organisms  were  concerned,  it  was 
practically  sterije.  The  spore-bearing  organ- 
isms of  tetanus  and  gas  gangrene  were  never 
encountered,  and  most  of  the  wounds  did  not 
suppurate  at  all.  Wounds  from  high  explosive 
shells  were  practically  unknown,  and  shrapnel 
bullets  were  few  and  far  between. 

There  were  no  machine  guns,  and  rifles  were 
generally  fired  at  ranges  of  over  half  a  mile. 
The  rifle  bullet  of  both  belligerents  had  an 
ovoidal  shaped  point,  and  was  of  an  exact 
cylindrical  form,  so  that  it  resembled  a  rather 
large  trocar.  The  flight  of  these  bullets  was 
very  steady,  and  unless  they  encountered  a 
thick  bone  or  were  fired  at  extremely  close 
range  the  damage  they  caused  was  strictly 
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limited  to  the  tissues  which  bounded  their 
track,  and  their  entrance  and  exit  wounds 
were  alike  minute.  On  six  occasions  I  saw 
patients  through  whose  j)atclla^  one  of  these 
bullets  had  passed  and  had  only  left  a  hole 
which  might  have  been  made  by  a  gimlet,  the 
bone  around  being  neither  cracked  nor 
fractured. 

As  a  result  then  of  the  nature  of  ihe  soil  and 
the  character  of  the  projectiles  the  wounds  we 
had  to  treat  needed  the  minimum  of  surgery, 
and  in  the  vast  majority  were  best  left  alone 
to  heal  under  a  scab  or  blood  clot.  We  ex- 
pected something  of  the  same  kind  of  wounds 
in  France,  and  were  very  rudely  awakened 
before  the  war  was  many  weeks  old. 

The  fact  was  that  in  France  everything  was 
absolutely  different  as  compared  with  South 
Africa.  The  country  was  thickly  populated, 
the  richly  manured  soil  was  swarming  with 
all  kinds  of  pathogem'c  organisms,  enormous 
wounds  caused  by  fragments  of  high-explosive 
shells  abounded,  and  the  rifle  bullet  was  of  a 
wedge-shape  on  longitudinal  section,  and  so 
unstable  in  its  flight  that  it  was  easily  turned 
completely  round  by  slight  resistance  and 
struck  the  tissues  with  its  side  or  base.  The 
consequence  was  that  not  only  were  the 
wounds  highly  infected  by  the  soil,  but  that 
foreign  bodies  and  clothing  which  was  grossly 
contaminated  by  mud  were  to  be  found 
buried  deep  in  the  lacerated  tissues.  The 
wounds  themselves  were  large  and  lacerated 
so  that  much  of  the  exposed  parts  was  partly 
or  entirely  de\atalized  by  the  smashing  effect 
of  the  projectiles.  Our  previous  experience 
turned  out  to  be  misleading,  and  we  were 
soon  swamped  by  tens  of  thousands  of  wound- 
ed men  who  developed  gas  gangrene  and 
tetanus  in  great  numbers. 

It  took  time  to  get  sufficient  tetanus  anti- 
toxin, although  the  supplies  from  America 
saved  many  lives,  but  there  was  no  anti- 
toxin for  gas  gangrene,  and  at  first  we  found 
no  real  remedy  for  it.  Time  and  experience 
alone  led  us  to  the  proper  treatment  by 
excision  of  all  de\atalized  tissue  and  the 
careful  and  thorough  mechanical  cleansing 
of  the  wound ;  and  it  was  during  this  period  of 
learning  and  experimenting  that  antiseptics 
were   given   so   thorough   a   trial,   and  were 


proved  to  be  so  valueless  when  cmplo}-ed  in 
these  grossly  contaminated  wounds. 

The  uselcssness  of  attempting  to  sterilize 
an  infected  wound  by  the  single  application  of 
a  powerful  chemical  agent  is  really  nothing 
new,  and  my  friend  Sir  George  Makins 
pointed  out  in  his  Hunterian  oration  of  1918 
that  Lister  himself  was  quite  aware  of  this, 
for  he  wrote:  "If  for  example  a  pair  of 
forceps  is  handed  to  the  operator  with  the 
intervals  between  the  teeth  occupied  by  dry 
septic  pus,  and  if  a  portion  of  this  dirt  becomes 
detached  and  left  in  the  wound,  the  evil 
cannot  be  corrected  by  any  antiseptic  wash 
that  is  now  at  our  disposal,  or  that  the  world 
is  ever  likely  to  see."    Very  striking  words! 

In  spite  of  this  dictum,  however,  some  of 
the  most  eminent  and  famous  of  Lister's 
admirers  in  England  were  the  most  prominent 
in  urging  us  in  France  to  try  to  sterilize 
wounds  by  the  early  introduction  of  powerful 
antiseptic  agents,  and  with  the  natural 
result  that  such  measures  were  tried  and 
absolutely  failed.  There  is,  indeed,  now  but 
one  opinion  among  surgeons  and  bacteriol- 
ogists who  worked  in  France;  namely,  that 
antiseptic  agents  are  quite  powerless  to  sterilize 
grossly  infected  wounds,  and  I  do  not  think  it 
is  necessary  to  impress  this  upon  you,  for 
your  own  observers  have  been  unanimously  in 
agreement  with  this  view. 

I  have  already  said  that  the  only  real 
method  of  sterilizing  the  wounds  of  war  as  we 
saw  them  in  France  was  by  a  suitable  operation 
and  the  mechanical  removal  of  all  that  might 
do  harm,  so  that  no  tissue  which  is  too  badly 
damaged  is  left.  The  next  question  we  had 
to  decide  was  how  to  treat  such  a  wound 
subsequently,  and,  as  you  are  well  aware,  the 
answer  was  found  in  the  "closure  of  the 
wound,"  by  either  "primary"  or  "delayed 
primary  suture,"  except  in  those  cases  (i) 
where  acute  gas  gangrene  had  already  develop- 
ed, or  (2)  where  there  had  been  long  delay 
before  the  patient  could  be  treated;  or  (3) 
where  the  infecting  agent  was  a  virulent 
streptococcus.  The  result  was  that  we  were 
able  to  suture  within  a  few  days,  and  subject 
to  these  conditions,  from  70  to  85  per  cent  of 
all  classes  of  wounds. 

And  we  also  learned  very  clearly  both  that 
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the  results  were  not  materially  influenced  by 
the  use  of  any  antiseptic  agent  and  also  that 
wounds  could  heal  well  and  firmly  even 
though  they  contained  large  numbers  of 
micro-organisms,  so  long  as  the  latter  did  not 
include  virulent  streptococci. 

It  soon  became  e\-ident  that  the  cells  could 
destroy  a  considerable  number  of  bacteria 
pro\-ided  that  the  latter  were  surrounded  by 
healthy  li\ing  tissues  and  that  by  closure  of 
the  wound  the  ad\-ent  of  fresh  infection  was 
effectually  prevented.  The  presence  of  bac- 
teria of  various  kinds  in  wounds  which 
nevertheless  did  well  was  recorded  by  ob- 
servers of  every  nationality,  and  especially 
in  the  United  States  units  by  Crile,  Kenneth 
Taylor  and  H.  Cabot;  and  in  the  British 
units  by  Forbes  Fraser,  Adrian  Stokes, 
McNee,  and  the  workers  in  Almroth  Wright's 
laboratory.  In  almost  all  regions  of  the  body 
we  closed  wounds  successfully,  either  by 
primary  or  secondary  suture;  in  the  head  and 
neck,  the  Hmbs,  the  chest,  the  abdomen  and 
the  large  joints,  and  we  soon  learned  by 
experience  that  if  patients  could  not  be 
retained  at  the  front  after  suffering  from 
extensive  wounds  it  was  better  to  send  them 
to  the  general  hospitals  -with  a  packing  of 
gauze,  and  let  the  wound  be  sutured  without 
further  interference  after  arrival.  We  found 
no  advantage  in  using  antiseptic  substances 
with  this  packing,  although  many  surgeons 
did  employ  flav-ine  solutions  or  the  bismuth 
iodoform  and  paraffin  paste  suggested  by 
Rutherford  Morison. 

]\Iuch  more  might  well  be  said  as  to  details 
of  treatment  in  different  regions  of  the  body 
were  time  no  object,  but  the  results  obtained 
in  the  later  stages  of  the  war  may  be  briefly 
summed  up  by  sajing  that  not  only  were  many 
lives  and  limbs  saved  by  wound  closure,  but 
that  compound  fractures  healed  more  rapidly 
and  with  much  less  necrosis,  joints  were  saved 
from  acute  arthritis,  suppuration  of  wounds 
became  rare,  septic  infection  wdth  its  fever 
and  emaciation  diminished,  and  convalescence 
was  injinitely  more  rapid.  From  the  Army 
point  of  \-iew,  fewer  beds  were  occupied, 
nurses  and  surgeons  were  spared  much  un- 
necessary work,  and  many  soldiers  were 
returned  to  their  units  fit  and  well  within  a 


few  weeks  instead  of  suffering  for  months  from 
suppuration. 

Surely  it  is  evident  that  much  of  what  we 
have  learned  is  appKcable  to  chnl  practice. 
Is  it  not  certain  that  we  shaO  close  open 
wounds  of  the  knee-joint,  that  drainage  tubes 
will  be  much  less  employed,  and  that  "de- 
layed primar)'  suture"  will  become  a  common 
method  for  the  treatment  of  bad  compound 
fractures  and  the  lacerated  wounds  caused  by 
machine  accidents?  The  same  method  of 
wound  closure  by  delayed  suture  will  be 
found  just  as  useful  in  amputations  through 
tissues  near  to  suppurating  areas.  We  found 
it  most  helpful  in  the  treatment  of  Syme's  am- 
putation, and  Colonel  Elder,  when  consulting 
surgeon  at  Rouen,  showed  me  a  very  striking 
series  of  successful  amputations  by  Syme's 
method  performed  upon  natives  of  India  for 
gangrene  following  frost  bite,  and  treated  by 
suture  after  an  interval  of  three  or  four  days. 
I  believe  that  there  is  a  wide  field  for  the 
application  of  war  methods  to  the  treatment 
of  the  injuries  of  civil  life,  but  I  would  em- 
phasize that  in  suturing  wounds  after  the 
"interval  of  a  day  or  two  it  is  essential  for 
success  that  no  further  wound  toilet  is  permis- 
sible. The  packing  should  merely  be  removed  as 
gently  as  possible  and  the  sutures  inserted  and 
tied. 

There  remains  the  question  of  the  treatment 
of  suppurating  wounds.  A\'hat  have  we 
learned  of  these?  I  think  we  have  certainly 
learned  two  things:  first,  that  it  is  more 
often  possible  to  close  them  by  suture  than  we 
had  thought;  and  second,  that  Carrel's 
method  is  a  very  great  improvement  on  the 
drainage  tube  and  daily  syringing. 

With  regard  to  the  first:  We  found  in 
France  that  ^-ery  many  wounds  which  w-ere 
free  from  \irulent  streptococci  could  be 
successfully  sutured  even  if  they  were  suppur- 
ating, and  Sir  Berkeley  ]\Ioynihan  and 
Colonel  J.  Sw-ain  reported  to  the  surgical 
conference  in  Paris  that  they  had  seen  many 
cases  of  granulating  wounds  w'here  satis- 
factory closure  had  followed  suture  combined 
with  the  use  of  the  parafiin,  iodoform,  and 
bismuth  paste.  I  have  myself  seen  cases  of 
similar  successful  closure  of  suppurating 
compound  fractures  in  France,  and  Professor 
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Rutherford  Morison  and  other  surgeons  have 
recorded  many  successes. 

With  regard  to  Carrel's  method  of  treating 
suppurating  wounds,  I  have  no  doubt  at  all 
that  it  has  marked  a  very  great  advance.  It 
supplies  a  thoroughly  scientific  and  carefully 
thought  out  technique,  and  has  been  proved 
to  be  of  the  utmost  value  in  the  hands  of 
many  of  the  best  French  and  Belgian  sur- 
geons as  well  as  in  British  hospitals.  I  have 
seen  admirable  results  from  its  careful  em- 
ployment, and  I  believe  that  where  surgeons 
have  had  an  unsatisfactory  experience  this 
has  been  largely  due  to  an  imperfect  technique, 
for  in  many  hands  it  has  given  admirable 
results  in  stopping  sepsis  and  suppuration, 
and  in  enabling  granulating  wounds  to  be 
closed  by  secondary  suture. 

It  is  difficult  to  decide  the  rather  academic 
question  as  to  whether  the  method  owes  its 
success  chiefly  to  the  hyperchlorous  solution 
of  Carrel  and  Dehelly  or  to  the  method  of 
irrigation,  but  I  think  myself  that  the  method 
is  more  important  than  the  particular  solution. 

Here  again  we  have  learned  much  that  is 
useful  in  the  treatment  of  the  suppurations 
of  civil  surgery,  for  Carrel's  method  is  not 
only  valuable  in  the  wounds  of  war,  it  is  quite 
as  efficacious  in  the  treatment  of  an  empyema 
or  of  pelvic  suppuration.  I  have  seen  most 
excellent  results  from  its  use  in  large  appendix 
abscesses  on  the  one  hand  or  in  suppurating 
joints  on  the  other,  and  I  am  convinced  that 
it  has  supplied  to  the  operating  surgeon  a 
valuable  addition  to  his  armament. 

I  cannot  doubt  that  in  the  future  the 
surgeon  will  also  work  more  with  the  bacteriol- 
ogist than  he  did  before  the  war,  for  it  has 
been  by  collaboration  and  experiment  that 
many  of  our  advances  have  been  maintained 
without  undue  risk  to  our  patients.  And 
whatever  we  may  have  learned  there  is 
inevitably  much  more  to  learn  in  the  near 
future.  Let  us  all  keep  this  in  mind,  and  let 
us  also  remember  that,  as  far  as  details  are 
concerned,  a  too  rigid  standardization  may  be 
harmful.  The  only  safe  attitude  is  that  we 
should  be  always  inclined  to  believe  that 
however  good  a  method  may  be,  it  is  always 
possible  to  evolve  another  which  may  be 
better  still. 


I  have  endeavored  to  point  out  to  you  in 
what  I  have  said  that  the  surgery  of  the 
immediate  future  may  well  be  expected  to 
benefit  from  our  recent  experiences;  that  we 
should  improve  our  transport  service  and  our 
first  aid  for  the  wounded  in  civil  life;  that 
shock  can  be  better  treated  and  can  often 
be  prevented ;  that  anaesthesia  can  be  rendered 
safer;  that  no  antiseptic  can  sterilize  infected 
wounds;  that  much  more  should  be  done  for 
fractured  Umbs,  that  in  delayed  suture  we 
have  an  important  advance  in  surgical 
technique,  and  that  suppurating  wounds  can 
be  treated  by  improved  methods.  You  are 
all  well  aware  that  were  I  able  to  consider  in 
detail  the  surgery  of  the  various  regions,  such 
as  the  head,  the  chest,  the  abdomen,  etc.,  I 
should  be  able  to  record  very  many  examples 
of  advances  in  surgery,  but  this  is  not  the 
occasion  for  such  a  discussion,  and  I  am 
content  to  deal  only  with  more  general 
principles. 

I  cannot  conclude  this  address  without 
expressing  to  you  my  deep  sense  of  the 
honor  you  have  conferred  upon  me  in  appoint- 
ing me  to  deliver  it  and  in  electing  me  to  be 
an  Honorary  Fellow  of  your  College.  I  had 
had  but  few  opportunities  of  making  the 
acquaintance  of  the  surgeons  of  America 
before  the  war,  but  I  have  now  the  satisfaction 
of  knowing  that  very  many  of  them  I  can  now 
call,  not  acquaintances,  but  friends. 

When  you  came  to  France  you  came  to  our 
aid.  When  I  was  in  the  greatest  difficulty 
in  advising  our  Director-General  how  to 
arrange  for  the  increasing  demands  of  the 
surgery  of  the  Front  in  the  summer  of  191 7, 
my  difficulties  disappeared  when  I  was  able 
to  secure  your  co-operation  in  our  casualty 
clearing  stations  at  the  Third  Battle  of  Ypres. 
I  shall  never  forget  the  spirit  in  which  you 
joined  us  there.  Your  one  wish  was  to 
help  us  and  our  soldiers,  and  in  so  doing  to 
learn  to  help  your  own  troops  later  on.  You 
were  willing  to  sit  at  the  feet  of  young  "surg- 
ical specialists"  of  an  age  to  be  your  pupils; 
you  took  your  turns  Kke  the  youngsters  on 
night  duty  or  in  the  reception  rooms,  in  the 
resuscitation  wards  and  the  operating  thea- 
ters. You  were  full  of  enthusiasm  and  most 
stimulating  in  discussing  with  us  the  surgical 
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problems  of  war.  But  more  than  all  this  — 
you  sympathized  vath  our  soldiers  in  their 
troubles,  our  outlook  was  your  outlook,  and 
you  worked  hand  in  hand  with  us  so  that  we 
became,  like  Nelson's  captains,  a  real  "band 
of  brothers. "  Wherever  I  went  during  that 
prolonged  and   trying  struggle  toward  Pas- 


schendaele  I  found  that  American,  British, 
and  Dominion  surgeons  had  estabUshed  a 
genuine  appreciation  of  each  other  and  of  each 
other's  work  which  will  long  outlast  the  war. 
I  shall  never  forget  what  you  did,  and  in  the 
name  of  the  British  soldier  I  thank  you  all 
for  your  help. 
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THE  RI:LATI0N  of  cancer  to  the  prolongation  of  human  LIFE' 

By  W.  J.  MAYO,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 


INTRODUCTION 

AMERICA  is  confronted  by  the  prob- 
lem of  reconstruction  following  war. 
How  may  she  best  meet  international 
competition  along  with  failing  immigration 
and  an  exodus  of  temporary  residents  who 
are  now  returning  to  their  European  homes 
with  their  savings  earned  in  America?  No 
one  among  us  can  be  so  mean  of  spirit  as  to 
desire  the  American  laborer  to  return  to  pre- 
war conditions,  but  rather  do  we  all  desire 
that  the  laborer  and  liis  family  shall  be  well 
housed,  well  clothed,  well  fed,  and  that  his 
children,  the  future  American  citizens,  shall 
be  well  educated  and  equal  to  grappling  with 
the  problems  of  their  time.  By  laborers  I 
mean  all  those  high  or  low  who  are  engaged  in 
productive  employment;  not  only  men  but 
women  who,  under  changing  conditions  in 
this  country,  have  become  an  important  part 
of  the  labor  supply.  America  must  compete 
in  international  trade  with  countries  which, 
devastated  by  war,  contain  peoples  wiUing 
to  work  long  hours  for  small  pay,  under  labor 
conditions  which  we  hope  never  again  to  see  in 
this  country.  Successful  competition  de- 
mands efficient  production. 

There  must  be  a  reduction  in  this  country 
of  the  200  per  cent  unproductive  man  to  a 
minimum.  Every  person  who  is  fulfilling  an 
unnecessary  function  between  production  and 
consumption  is  a  double  liability,  inasmuch 
as  the  labor  of  another  is  required  to  maintain 
him,  and  what  he  might  produce  were  he 
profitably  employed  is  lost.  This  parasitic 
class  is  a  great  cause  of  social  unrest  in 
America. 

THE     RELATION     OF     MEDICINE     TO     THE     PRO- 
LONGATION OF  HUMAN  LIFE 

In  the  work  of  the  medical  profession  lies 
the  best  hope  for  the  future.  Since  the  close 
of  the  Civil  War  fifteen  years  have  been 
added  to  the  average  length  of  human  life. 
With  present  knowledge  and  present  condi- 
tions, fifteen  years  more  might  be  added  to 


the  life  of  man  in  this  country  within  the  next 
twenty  years.  It  is  certain  that  ten  years 
will  be  added,  at  the  most  productive  age 
from  the  standpoint  of  industry,  and  will 
greatly  aid  in  maintaining  our  position  as  the 
most  productive  nation.  When  I  was  a  boy 
it  was  difficult  for  a  man  of  forty  to  find  a  new 
job,  and  for  a  man  of  fifty  it  was  practically 
impossible.  Today  the  older  men  are  great 
assets  to  the  country.  In  the  prolongation 
of  their  lives,  their  skill  and  experience  in 
their  particular  work  count  for  much.  They 
are  less  inflammable,  they  have  family  ties 
and  responsibilities — they  have  something  to 
lose — so  that  they  are  less  under  the  influence 
of  the  ^'iolent  agitator.  If,  as  a  nation,  we 
advance  the  time  of  production  for  each  per- 
son ten  years,  we  can  well  afford  to  shorten 
hours  of  work  and  improve  living  conditions, 
and  we  shall  be  able  to  compete  with  those 
countries  in  which  long  hours  and  poor  living 
conditions  shorten  human  life,  and  eventually 
decrease  production  and  increase  social  un- 
rest. 

The  introduction  of  potable  water  has 
made  prohibition  possible.  Prohibition  will 
enormously  increase  production.  In  Vienna 
the  per  capita  consumption  of  spirituous  and 
fermentecl  liquors  was  reduced  40  per  cent 
following  the  introduction  of  a  pure  water 
supply  from  the  mountains.  The  failure  of 
Italy  and  France  to  supply  potable  water 
necessitates  the  continuance  of  wine  drinking, 
just  as  in  Germany  the  use  of  beer  will  con- 
tinue. If  one  traces  the  temperance  move- 
ment through  the  states  of  the  Union,  he 
finds  that  it  was  not  the  appeal  to  .the  self- 
control  of  man  which  was  behind  this  great 
movement,  but  the  advent  of  potable  water. 

Alcoholic  drinks  loosen  the  inhibitory 
control  which  civilization  has  imposed  over 
the  primitive  impulses  of  man.  Crime, 
accidents,  and  social  diseases  too  often  have 
had  their  origin  in  the  abeyance,  through 
alcohol,  of  individual  self-control.  Pure 
water   has   eliminated   typhoid;   wholesome 
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food  and  better  li\-ing  conditions  which  go 
with  reduction  of  poverty  will  check  tu- 
berculosis, and  better  care  of  focal  infections 
in  the  earlier  decades  will  prevent  many 
deaths  in   later  life. 

THE      RELATION      OF      SURGERY      TO      THE 
PROLONGATION   OF   HUMAN   LIFE 

The  arch  enemy  of  middle  age  and  beyond 
is  cancer,  and  our  measures  both  for  preven- 
tion and  cure  have  not  advanced  in  propor- 
tion to  the  increasing  need.  One  woman  in 
eleven  and  one  man  in  thirteen  die  with  cancer 
and  this  proportion  of  cancer  deaths  will  be 
maintained  in  the  enormously  greater  number 
of  persons  who  reach  the  cancer  age.  We 
must  spread  more  widely  the  knowledge 
that  chronic  irritation  is  the  great  under- 
Ijing  cause  of  the  disease.  Whenever  a 
certain  type  of  cancer  exists  in  a  race  of  men 
or  in  a  country  with  great  frequency  as 
compared  with  other  races  or  countries,  it  is 
due  to  a  single  cause,  usually  a  social  custom. 
Good  dentistry  has  eliminated  a  percentage  of 
cancers  of  the  jaw  due  to  the  irritation  of 
defective  teeth.  Cancer  of  the  lip  and 
tongue  is  on  the  increase  as  the  habit  of 
smoking  is  on  the  increase  in  both  se.xes.  It 
seems  to  be  a  well  established  fact  that  in  the 
countries  in  which  the  breasts  are  allowed 
to  remain  exposed  to  the  air  without  covering, 
cancer  of  the  breast  is  extremeh'  rare  and  the 
incidence  is  in  direct  ratio  to  the  amount  of 
covering  of  the  breast  and  the  pressure  ex- 
erted on  it. 

Thirty  per  cent  of  all  cancers  in  men  and 
21  per  cent  in  women  are  in  the  stomach. 
The  influence  of  drinks  too  hot  to  be  held 
comfortably  in  the  mouth  in  the  production 
of  the  chronic  irritation  which  precedes  the 
development  of  gastric  cancer  seems  prob- 
able. Unfortunately,  we  know  less  about  the 
causes  of  cancer  of  the  large  intestine  and 
rectum.  Diligent  search  should  be  instituted 
to  enable  us,  through  knowledge  of  local 
causes,  to  reduce  the  number  of  such  cases. 

Operations  for  cancer.  The  majority  of 
cancer  patients  come  to  operation  too  late  to 
be  cured.  We  cannot  always  demonstrate 
inoperability  in  a  given  case,  and  therefore 
operation  must  be  done  in  many  questionable 


cases  to  give  the  patient  the  benefit  of  the 
doubt.  The  mortab'ty  in  the  favorable  cases, 
of  resection  of  the  stomach,  for  instance,  is 
low,  but  some  of  the  most  extensive  re- 
sections result  in  cures,  although  with  a 
greatly  increased  risk.  The  paradox  of  in- 
creased experience  accompanied  by  higher 
operative  mortality  and  a  smaller  percentage 
of  cures  is  seen;  the  explanation  lies  in  the 
increased  operability.  The  surgeon  who  re- 
ports only  percentages  of  operative  death  rate 
and  of  cure  without  stating  operability,  gives 
us  Httle  information.  We  found  that  when 
we  operated  on  only  about  25  per  cent  of  the 
patients  with  cancer  of  the  large  Intestine  and 
rectum,  the  mortality  was  about  8  per  cent 
and  the  cures  of  the  patients  operated  on 
about  50  per  cent  for  a  five-year  period,  but 
only  13  of  the  100  patients  were  cured;  75 
were  considered  hopeless  at  the  time  of  ex- 
amination and  were  not  subjected  to  opera- 
tion. Gradually  the  percentage  of  patients 
operated  on  was  increased.  The  mortahty 
advanced  to  an  average  of  12  per  cent;  the  per- 
centage of  five-year  cures  dropped  to  37  per 
cent,  but  we  had  27,  instead  of  13  of  the 
total  100  patients  examined,  alive  at  the 
end  of  five  years. 

I  have  been  impressed  with  the  fact  that 
too  Httle  attention  has  been  paid  to  traumatic 
transplantation  of  malignant  cells  during 
operation.  Rough  handling  of  the  growth 
loosens  cells  wliich  may  become  grafted  on  any 
surface  denuded  of  its  normal  covering.  A 
considerable  percentage  of  adenocarcinomata 
of  the  ovary  is  due  to  spontaneous  grafting 
of  cells  ha\ing  their  origin  in  cancer  of  the 
stomach.  These  cells  are  grafted  on  to  the 
break  in  the  ovarian  surface  due  to  the  dis- 
charge of  the  ovum,  and  the  secondary  in- 
fection in  the  ovary,  by  rapidity  of  growth, 
may  mask  the  primary  chsease.  Transplanta- 
tion may  occur  by  gra\ity  to  the  bottom  of 
Douglas'  pouch,  the  mahgnant  cells  becoming 
attached  to  the  terminal  epiploic  tags.  This 
produces  the  tj'pical  nodules  so  readily  noted 
on  rectal  examination,  and  which  make 
possible  a  diagnosis  of  metastatic  carcinoma 
and  inoperability  even  when  the  primary  focus 
is  unknown. 

In  our  early  cases  of  vaginal  hysterectomy 
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for  cancer  of  the  cer\-ix  we  rarely  had  a  cure. 
The  carcinomatous  cervix  was  grasped  with 
vulsellum  forceps,  traumatizing  the  tissues 
during  the  removal  of  the  growth,  and  local 
recurrence  resulted.  We  then  began  doing 
all  vaginal  hysterectomies  with  the  cautery 
knife  and  many  five-year  cures  were  obtained. 
The  cautery  method  has  a  field  of  usefulness 
in  selected  cases.  We  found  that  the  ex- 
cessive dilatation  of  the  vagina,  preliminary 
to  the  use  of  the  cautery,  made  many  fissures 
in  the  vaginal  mucosa.  In  two  of  our  cases 
carcinoma  developed  in  these  vaginal  fissures 
from  cells  deposited  there,  although  there  was 
no  recurrence  at  the  site  of  the  original  neo- 
plasm. 

Carcinoma  of  one  wall  of  the  rectum,  ex- 
ercising eroding  pressure  on  the  opposite 
wall,  may  cause  secondary  growth.  In  car- 
cinoma of  the  large  intestine,  by  reverse 
peristalsis,  carcinoma  cells  may  be  carried 
upward  and  become  transplanted  above  as 
well  as  below  the  original  growth.  In  one  of 
our  cases  a  preliminary  colostomy  was  per- 
formed and  at  the  end  of  two  weeks,  while 
there  was  still  a  little  granulating  surface 
around  the  colostomy  wound,  the  rectum  was 
removed  from  behind.  Carcinoma  cells  were 
e\-idently  detached,  carried  upward,  and  de- 
posited on  this  prepared  field,  with  the  result 
that  secondary  carcinoma  occurred,  which 
was  confined  to  the  margin  of  the  colostomy 
wound.  Cperative  methods  must  be  de- 
vised that  will  more  effectively  prevent  cell 
transplantation  as  well  as  the  traumatic 
detachment  of  cancer-infected  thrombi  into 
vascular  channels — a  complication  which 
frequently  causes  postoperative  metastatic 
carcinoma  of  the  Hver  and  lungs. 

Radium,  the  X-ray.  or  the  cautery  as  an  aid 
to  surgery  in  the  treatment  of  cancer.  The  use 
of  various  agents  to  extend  operability,  pre- 
pare the  cancer  field  for  operation,  and  as  after- 
treatment  to  reduce  the  percentage  of  re- 
currences, must  be  further  considered. 

The  normal  cell  has  three  periods  of  ex- 
istence: growth,  function,  and  degeneration. 
The  normal  cell,  in  the  first  period,  undergoes 
division  for  the  purposes  of  growth.  During 
the  period  of  function  reproduction  is  most 
active.     The  malignant  cell  has  no  period  of 


function,  its  entire  reproductive  activity  is 
thrown  into  the  first  stage,  and  onlj'  the 
embryonic  growth  cell  is  produced  The 
normal  functioning  cell  as  part  of  the  com- 
munity life  is  protected  by  the  entire  organism 
of  which  it  is  a  part.  The  nervous  system, 
the  blood,  the  lymphatics,  are  all  a  part  of 
this  protective  mechanism.  The  malignant 
cell  has  no  such  protection;  it  is  five  times  as 
vulnerable  as  the  normal  cell  and  is  treated 
by  nature  as  a  foreign  body.  Malignancy  is 
the  property  of  the  cell;  the  stroma  is  not  a 
part  of  the  neoplasm  but  is  the  measure  of 
nature's  defense. 

Malignant  cells  will  sometimes  be  found 
encapsulated  in  the  tissues  of  an  operative 
field  from  which  a  malignant  neoplasm  has 
been  removed.  Occasionally  through  some 
agency  such  as  traumatism  or  general  dis- 
ease the  retaining  wall  breaks  down,  and 
metastasis  occurs  after  many  years  of  appar- 
ent operative  cure.  Radiotherapy  destroys 
cells  for  a  certain  distance,  but  cells  are 
sterilized  at  a  greater  distance  so  that  their 
reproduction  is  checked,  and  connective 
tissue  is  caused  to  develop  which  acts  as  a 
barrier  to  the  further  extension  of  the  ma- 
lignant process.  Radiotherapy  often  fails 
when  malignant  cells  become  attached  to  the 
walls  of  the  three-coated  blood-vessels  from 
which  they  draw  sui£cient  nourishment  to 
withstand  its  effect. 

Radio  active  substances  give  great  promise 
for  the  future.  I  would  include  with  radium 
and  the  X-ray,  the  radiant  energy  of  heat. 
For  some  years  the  X-ray  has  been  used  more 
or  less  following  operation  and  it  is  believed 
that  the  percentages  of  recurrences,  for  ex- 
ample in  the  skin,  after  operations  for  cancer 
of  the  breast  have  been  materially  reduced  by 
this  means.  We  have  greatly  extended  the 
use  of  radium  and  have  obta'ned  good  results 
in  the  last  three  years,  especially  in  inoperable 
carcinoma  of  the  large  intestine  and  upper 
rectum.  A  colostomy  is  made  as  close  as 
possible  to  the  growth,  and  through  it  radium 
is  introduced  directly  into  the  lumen  of  the 
carcinomatous  area.  In  the  stomach,  by 
means  of  a  Witzel  gastrostomy  and  the  in- 
troduction of  a  tube  into  the  cancerous  area, 
radium   may   be   directly   applied,   and   the 
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patient  can  be  temporarily  nourished  by 
means  of  a  jejunostomy. 

Radium  and  X-ray  are  more  or  less  selective 
in  their  action.  Masses  and  bands  of  scar 
tissue  are  produced  which  delay  the  advance 
of  the  growth,  but  make  subsequent  late 
operation  difficult  and  often  ineffective. 
Heat  is  not  selective,  and  the  scar  tissue  re- 
sulting, while  effective  in  preventing  progress 
of  the  cancer,  does  not  interfere  so  seriously 
with  late  secondary  operative  procedures. 
Radiotherapy  has  justly  achieved  a  reputa- 
tion in  the  postoperative  treatment  of  cancer. 
It  would  appear,  however,  to  have  its  greatest 
field  of  usefulness  in  preparing  a  malignant 
area  against  wound  grafting  during  operation 
and  its  ability  at  least  temporarily  to  reduce 
the  \atarty  of  the  malignant  cell.  Radio- 
therapy whether  applied  as  radium,  X-ray,  or 
heat,  sickens  malignant  cells  beyond  the  area 
of  destruction.  During  this  period  of  cell 
sickness  their  resistance  is  reduced  and  opera- 
tion is  most  efficient,  but  operation  should 
not  be  delayed  after  radiotherapy  since  the 
per'od  of  increased  cell  \adnerability  is  short 
and  the  connective- tissue  development  which 
interferes  with  subsequent  operation  is  rapid. 
By  properly  combining  radiotherapy  with 
surgery,  we  can  increase  operability,  lower 
mortality,  and  increase  percentage  of  cures. 

Sui;gestions  concerning  cancer  research.  It 
is  probable  that  there  is  a  measure  of  im- 
munity against  cancer  in  all  persons,  and  that 
this  is  sufficiently  great  in  some  to  prevent 
them  from  having  cancer.  I  have  on  several 
occasions  been  unable  to  remove  all  of  a 
cancerous  growth  and,  to  my  astonishment, 
the  patient  has  remained  well  for  a  term  of 
years.  A  search  for  the  cause  of  such  im- 
munity and  a  means  of  increasing  it  s  greatly 
to  be  desired.  The  more  primitive  and  impor- 
tant the  funct'onof  an  organ  the  greater  its  im- 
munity. Thetwomost  primitive  functions  are 
the  maintenance  of  the  body  and  i'  production. 
The  small  intestine  is  prim'tive  and  seldom  is 
the  seat  of  new- growth;  the  arge  intestine 
has  a  short  heredity  and  's  a  frequent  seat  of 
neoplasm.  Ihe  testicle  is  primitve  and  is 
seldom  the  seat  of  neoplasms;  the  ovary  is 
descended  from  the  testicle,  has  a  short  hered- 
ity, and  is  a  frequent  seat  of  neoplasms. 


The  surgery  of  the  past  has  been  concerned 
largely  with  gross  pathologic  conditions. 
As  our  knowledge  has  increased  diagnosis  has 
improved,  technique  has  advanced,  and 
pathologic  condit'ons  are  coming  to  operation 
much  earl'er.  Surgery  strives  by  every 
means  within  its  power  to  reach  pathologic 
processes  before  they  have  become  gross, 
and  the  time  is  not  far  distant  when  treat- 
ment may,  in  some  instances,  be  applied  so 
early  in  the  stage  of  deviation  from  the 
normal  that  surgery  may  be  unnecessary. 

Abstract  sciences  are  being  called  to  our 
aid,  and  scientific  facts,  apparently  unrelated, 
are  beginning  to  be  understood  in  their  re- 
lat'on  to  medicine.  Much  may  be  expected 
from  bringing  certain  of  the  abstract  sciences, 
especially  physics,  to  aid  biochemistry  in 
giving  us  a  better  understanding  of  physiology 
and  pathology. 

In  1828  Brown,  the  botanist,  pointed  out 
that  minute  bodies  of  all  kinds  when  sus- 
pended in  gases  and  liquids  are  in  constant 
motion.  This  movement  of  minute  particles 
took  the  name  of  the  Brownian  movement. 
Thomas  Graham,  master  of  the  mint  in 
London,  in  1861,  called  attention  to  colloids 
showing  that  they  are  matter  in  a  special 
state  of  subd\asion  which  makes  each  colloid 
particle  an  entity,  but  that  except  as  to  its 
physical  state,  the  matter  is  unchanged. 
It  has  been  shown  that  these  colloid  particles 
are  endowed  with  movement  and  that  while 
they  are  not  \isible  they  are  of  sufficient  size 
to  reflect  rays  of  light,  as  seen  in  an  ultrami- 
croscope.  The  movements  of  the  colloids 
Graham  recognized  as  being  the  movements 
described  by  Brown.  Ihysicists  have  now 
shown  that  all  matter  is  in  motion,  and  that 
those  particles  more  finely  dispersed  than 
colloids  have  even  more  rapid  motion,  but 
since  the  tissues  of  the  body  are  matter 
largely  in  a  colloidal  state,  we  are  interested 
principally  in  this  tj^pe  of  energy.  In  col- 
loids there  is  energy,  and  when  the  colloid 
particles  change  into  a  less  dispersed  state, 
for  instance  when  a  cloud  which  is  water 
dispersed  in  a  colloidal  state  in  the  air  gives 
forth  rain,  the  contained  energy  of  the  col- 
loid, if  the  change  is  sufficiently  sudden,  is 
shown  as  thunder  and  lightm'ng.     The  tissues 
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of  the  body  are  in  a  colloidal  state  and  retain 
their  form  and  energy,  while  the  non-colloidal 
elements  of  the  blood,  such  as  sugar  and  amino 
acids,  diffuse  through  the  tissues,  furnisliing 
food  which  is  utilized  by  the  tissue  colloids 
after  the  manner  of  an  internal  combustion 
engine. 

The  biocheniists  have  shown  that  when 
certain  substances  are  in  the  colloidal  state 
they  are  more  toxic  than  when  they  are  in 
other  conditions,  and  tliis  peculiarity  has  been 
attributed  by  some  physicists  to  the  energy 
contained  in  the  colloid  body.  Certain  sub- 
stances in  a  colloid  state  are  toxic,  but  in 
other  states  the  same  substances  have  no 
such  property.  An  enzyme  is  believed  to 
possess  energy  in  part  because  of  the  great 
activity  of  its  colloidal  elements,  and  thereby 
to  bring  about  chemical  changes.  It  has  been 
suggested  that  colloid  represents  energy  in 
life,  as  radium  represents  energy  in  matter. 
The  physical  state  of  matter  may  influence 
those  early  changes  which  may  result  in  can- 
cer. The  benign  cystoid  appendix,  the  es- 
cape of  its  colloidal  contents  from  an  aperture 
in  the  wall  of  the  appendix  into  the  peritoneal 
ca\'it3',  resulting  in  grafting  of  h^poblastic 
elements  upon  the  peritoneum — pseudomyxo- 
matous  peritonitis,  myxomatous  peritonitis, 
colloid  peritonitis,  and  eventually  cancer  — 
are  a  series  of  steps  wliich  are  rather  common 
examples  of  those  processes  which  are  related 
to  the  colloidal  state.  It  might  be  assumed 
perhaps  that  the  physical  activity  of  colloidal 
particles  attacks  the  tissues  and  prepares  the 


field  for  grafting.  Again  it  may  change  the 
nature  of  the  disturbed  mucous  cells  in  the 
cystic  contents  of  the  appendix  and  thereby 
set  in  motion  a  series  of  events  which  result  in 
cancer.  Such  changes  are  often  seen  in  the 
ovary  and  not  infrequently  in  the  mucous  sur- 
faces of  the  large  intestine  and  rectum  or  any 
part  of  the  body. 

Sir  William  Crookes,  in  his  attempts  to 
demonstrate  the  fourth  state  of  matter,  ex- 
hausted the  air  from  a  heavy  glass  bulb. 
When  certain  electric  attachments  were  made, 
the  bulb  became  filled  with  luminous  matter, 
and,  as  Crookes  expressed  it,  "actually 
touched  the  border  land  where  matter  and 
force  seem  to  merge  into  one  another." 
He  named  this  luminous  substance  the 
cathode  ray,  composed  of  negative  electrons, 
which  is  the  fundamental  conception  of  the 
X-ray.  Crookes  also  pointed  out  that  when 
X-rays  come  in  contact  with  solid  matter 
they  give  rise  to  shadows,  and  that  the 
cathode  rays,  when  outside  a  magnetic  field, 
always  travel  in  a  straight  line  without 
regard  to  the  position  of  the  poles.  The  use 
of  energy  in  the  form  of  rays  such  as  radium, 
X-  ray,  and  heat  are  examples  of  biophysics  in 
relation  to  medicine. 

I  have  neither  the  time  nor  the  knowledge 
which  \xi\\  permit  me  to  delve  extensively  into 
the  fields  of  biochemistry  and  biophysics. 
I  wash  rather  to  call  attention  to  the  con- 
tributions of  the  abstract  sciences  to  cancer 
research  and  to  urge  more  intensive  study  in 
these  new  fields. 
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THE  SURGICAL  TREATMENT  OF  EXCJPHTHALMIC  GOITER  ' 

By  GEORGE  W.  CRILE,  M.D..  F.A.C.S..  Cleveland,  Ohio 


THE  conclusions  here  presented  as  to  the 
surgical  treatment  of  exophthalmic 
goiter  are  based  upon  my  personal  ex- 
perience in  2,250  thyroidectomies  of  which 
1,169  were  for  exophthalmic  goiter;  among 
the  latter  56  per  cent  of  the  cases,  or  660,  were 
ligated.  No  case  was  rejected  for  operation 
unless  it  was  in  the  state  of  dissolution. 
In  the  last  series  of  331  thyroidectomies  116, 
or  35  per  cent,  were  first  Ugated,  and  no  case 
was  rejected.  Among  the  116  Ugations  there 
was  only  one  death,  a  patient  in  the  early 
stage  of  dissolution,  who  was  delirious  when 
the  ligation  was  made.  The  downward 
course  of  this  case  was  not  arrested.  (Fig.  i.) 
The  series  of  1,169  thyroidectomies  for 
exophthalmic  goiter  began  ^\'ith  operations 
under  ether  alone,  and  with  no  special  pre- 
cautions. The  mortality  rate  of  these  early 
cases  was  16  per  cent.  After  the  adoption  of 
anociation — nitrous  oxid-oxygen  and  local  an- 
aesthesia with  the  ansesthetization  of  the  pa- 
tient in  his  room — the  mortahty  rate  fluctuated 
between  2  and  5  per  cent,  until  by  the 
adoption  of  the  system  of  management  to  be 
described  the  mortality  rate  for  all  goiters 
among  the  last  331  thyroidectomies  has  drop- 
ped to  six-tenths  of  one  (0.6)  per  cent. 
This  number  includes  one  series  of 
206  consecutive  thyroidectomies  without  a 
death,  and  1S2  thyroidectomies  for  exoph- 
thalmic goiter  \\ith  two  deaths — a  mortality 
rate  of  i.i  per  cent.    (Fig.  2.) 

By  the  adoption  of  nitrous  oxid-oxygen, 
the  use  of  local  anaesthesia,  the  multiple  stage 
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operation,  the  exclusion  of  the  psychic  factor, 
and  the  application  of  the  principle  of  carry- 
ing the  operation  to  the  patient,  it  seemed  as 
if  we  had  included  every  possible  means  of 
safeguarding  the  patient.  But  we  still  lost 
an  occasional  case  as  a  result  of  postoperative 
hj^perthyroidism.  In  postoperative  hj-per- 
thyroidism,  the  cause  of  death  is  excessive 
chemical  activity.  Therefore,  the  urgent 
need  in  these  cases  is  a  safe  means  by  which 
this  excessive  chemical  acti^^ty  may  be  con- 
trolled. It  is  known  that  with  each  degree 
of  rise  in  temperature,  the  chemical  acti\ity 
within  the  organism  is  increased  10  per  cent; 
that  is,  if  the  temperature  of  a  patient  has 
risen  to  106°,  his  metabolism  has  increased 
70  per  cent.  Conversely,  with  each  degree  of 
fall  in  temperature,  the  metabolism  will 
decrease  10  per  cent.  Once  con\inced  that 
this  physical-chemical  principle  held  true  for 
hyperthyroidism,  we  literally  packed  these 
cases  in  ice  and  have  found  that  this  pro- 
cedure acts  almost  specifically  in  controlHng 
the  destroying  metabolism.  The  patient 
is  covered  with  a  rubber  blanket,  surrounded 
and  covered  with  broken  ice,  and  an  electric 
fan  is  used  to  promote  evaporation.  In  one 
case  the  postoperative  temperature  was  106°, 
the  pulse  rose  to  200;  the  patient  was  dehrious 
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Fig.  I.     Exophthalmic  goiter.     Reduction  in  mortality      secutive  thyroidectomies,  June  28,    1906,  to  October    i, 
rate.     Consecutive  ligations.  iQiQ- 

*  Presented  before  the  Clinical  Congress  of  American  College  of  Surgeons.  New  York  City.  October  21.  IQ19. 
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Fig.  3.     Control  of  postoperative  hypertliyroidism  by  ice  packs. 


and  dying.  He  was  packed  in  ice,  and  in  two 
hours  the  temperature  was  reduced  to  99.2°, 
the  pulse  to  140,  and  the  patient  was  con- 
scious and  on  the  road  to  recovery  (Fig.  3) . 

In  grave  risks  the  principle  of  the  graded 
operation  has  been  further  extended  by 
leaving  the  wound  open  and  dressing  it  with 
1 :5ooo  flavine,  a  British  war  product,  which 
holds  the  wound  in  statu  quo  for  one,  two  or 
three  days,  as  required,  when  further  opera- 
tion on  the  thyroid  or  closure  of  the  wound  is 
done  in  the  patient's  room. 

Ligation  is  always  done  in  the  patient's 
room  under  nitrous  oxid  analgesia  and  local 
anesthesia.  In  certain  serious  cases  the 
lobectomy  is  done  in  the  patient's  room. 

It  is  obvious  that  the  state  of  the  patient 
supplies  the  lead  throughout;  and  that  com- 
plete team-play  among  the  professional,  the 


anaesthetic,  and  the  nursing  staff  is  required. 
Indeed,  these  operations  are  not  performed 
by  the  surgeon  but  by  the  hospital. 

The  following  are  the  principal  factors 
in  our  system  of  management: 

1.  The  differential  diagnosis  is  greatly 
aided  by  the  Goetsch  test  and  metabolism 
determinations. 

2.  The  operative  procedures  are  graded 
according  to  the  severity  of  the  disease. 

3.  The  inhalation  anaesthetic  is  nitrous 
oxid -oxygen,  which  is  administered  with  the 
patient  in  bed;  the  operation  being  per- 
formed either  with  the  patient  in  bed  or  after 
his  transportation,  under  ana;sthesia,  to  the 
operating  room. 

4.  In  moderate  cases  the  entire  operation 
may  be  completed  at  one  seance. 

5.  In  more  severe  cases  the  thyroid  ac- 


CRILE:  SURGICAL  TREATMENT  OF  EXOPHTHALMIC  GOITER 


29 


tivity  is  diminished  by  a  preliminary  ligation 
wath  the  patient  in  bed,  under  nitrous  oxid- 
oxygen  analgesia  and  local  anaesthesia. 

6.  In  extremely  grave  cases  it  may  be  neces- 
sary to  diminish  the  thyroid  activity  by 
multiple  steps — ligation  of  one  vessel ;  ligation 
of  the  second  vessel;  partial  lobectomy; 
complete  lobectomy — allowing  intervals  of 
a  month  or  more  between  these  stages,  the 
length  of  each  interval  being  determined  by 
the  degree  of  physiologic  adjustment. 

7.  If  during  the  operation  the  pulse  runs 
up  beyond  the  safety  point,  the  operation  is 
halted,  the  wound  dressed  with  fla\'ine,  and 
the  operation  completed  after  a  day  or  two 
when  conditions  have  again  become  safe. 
In  some  cases,  even  though  the  thyroid  has 
been  resected,  it  is  adxisable  to  dress  the  un- 
sutured  wound  with  fla\ine  and  make  a 
delayed  suture  in  bed  the  following  day 
imder  analgesia. 

8.  In  certain  cases  lobectomy  is  performed 
while  the  patient  is  in  bed  and  under  nitrous 
oxid  analgesia  and  local  anaesthesia. 

9.  Psychic  control  of  the  patient  on  the  part 
of  the  surgeon,  the  interne,  the  ancesthetist, 
and  the  nurse  is  required  throughout  to  di- 
minish the  intense  drive.  An  anociated 
regimen  should  be  prescribed  for  the  pre- 
operative, interoperative,  and  postoperative 
periods.  The  pre-operative  and  the  post- 
operative management  are  of  almost  equal 
importance  to  that  of  the  operation  itself. 

10.  If,  after  the  operation,  the  temperature 
becomes  excessively  high,  with  greatly  in- 
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creased  pulse  and  respiration,  the  patient  is 
packed  promptly  in  ice. 

II.  To  avoid  the  effects  of  too  sudden  a 
withdrawal  of  thyroid  secretion,  thyroid  ex- 
tract is  given  the  night  before  a  lobectomy. 

In  this  paper  we  have  cons'dered  only  the 
immediate  surgical  management  of  exoph- 
thalmic goiter.  It  should  be  noted,  however, 
that  the  postoperative  management  of  these 
cases  is  of  equal  importance. 

Because  of  the  striking  benefits  which  fol- 
low the  operation,  and  in  \aew  of  the  fact  that 
a  comprehensive  surgical  control  jields  a 
mortahty  rate  of  i.i  per  cent  and  excludes  the 
rejection  of  any  case  on  account  of  its  gravity, 
we  feel  that  the  status  of  the  surgical  treat- 
ment of  exophthalmic  goiter  is  approaching 
the  status  of  the  surgical  treatment  of 
acute  appendicitis. 
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THE  ACUTE  ABDOMEN ' 

By  JOHN  B.  DEAVER.  M.D.,  F.A.C.S.,  Philadelphia 


THAT  the  acute  abdomen  is  a  condi- 
tion calling  for  careful  judgment  and 
thoughtful  consideration  is  obxious; 
that  it  occupies  too  prominent  a  place  in 
mortality  statistics  is  unfortunatel}^  all  too 
true.  And  to  our  chagrin  it  must  be  ad- 
mitted that  among  the  reasons  for  this  is  the 
fact  that  too  many  untimeh-  and  unsuitable 
operations  are  performed  in  the  treatment  of 
this  serious  condition. 

If  I  am  right  about  the  unnecessarily  high 
mortality  in  acute  abdominal  conditions, 
may  I  not  ask  why  this  is  so?  It  is  in  part 
due  to  the  want  of  an  intimate  knowledge  of 
living  surgical  pathology,  in  part  to  too  great 
reliance  on  laboratory  lindings  which  do  not 
always  correspond  to  the  findings  at  the 
autopsy  in  vivo,  and  furthermore  to  a  hesi- 
tancy to  resort  to  radical  measures  in  the 
hope  the  s\-mptoms  may  pass  away  under 
what  is  called  conservative  treatment.  So 
the}'  may  and  most  often  do  with  the  passing 
away  of  the  patient.  Radical  treatment  in 
such  instances  would  have  been  truly  con- 
servative because  it  generally  conserves  life. 
The  acute  abdomen  is  not,  as  a  rule,  the 
result  of  \irgin  pathology.  In  the  majority  of 
instances  it  is  only  the  outcome  of  a  chronic 
pathological  process  which  has  given  evidence 
of  its  presence  for  a  well-marked  period  of 
time.  How  often  in  such  cases  the  history 
reveals  the  presence  of  an  antecedent  lesion, 
such  as  a  chronic  gastric  or  duodenal  ulcer, 
chronic  disease  of  the  gall-bladder  or  appen- 
dix, chronic  pancreatitis,  chronic  pancreatic 
IjTnphangitis,  torsion  of  the  pedicle  of  a 
floating  spleen,  perforating  ulcer  of  the  large 
bowel ;  or  in  the  acute  lower  abdomen  chronic 
appendicitis,  typhoid  perforation,  chronic 
salpingitis,  ovarian  cyst  becoming  twisted 
on  its  pedicle,  chronic  intestinal  obstruction, 
as  for  example,  circular  carcinomatous  com- 
pression of  the  sigmoid  flexure,  pelvic  lesions 
or  hernia  of  long  standing,  possibly  incarcer- 
ated, or  failing  such  definite  conditions,  there 
have  been  sjonptoms  which  to  everyone  ac- 


quainted with  surgical  disease  of  the  abdo- 
men should  have  pointed  the  way  to  surgical 
treatment. 

Occasionally  the  acute  abdomen  results 
from  conditions  not  easily  recognized  bj^  even 
the  most  astute.  Among  such  may  be  men- 
tioned mesenteric  thrombosis,  acute  obstruc- 
tion due  to  internal  strangulation  by  an 
unusual  formation,  such  as  a  diverticulum, 
obstruction  in  an  internal  fossa,  or  a  con- 
genital hole  in  the  mesentery  or  in  the  dia- 
phragm. The  following  case  illustrates  an 
instance  of  obstruction  through  a  congenital 
hole  in  the  mesentery. 

While  cranking  a  Ford  automobile  Mr.  —  was 
suddenly  seized  with  acute  abdominal  pain,  neces- 
sitating his  being  placed  in  bed  where  he  remained 
for  several  days,  during  which  time  he  was  under 
the  care  of  the  family  physician.  The  pain  sub- 
sided and  recovery  was  prompt.  Si.x  months  later, 
when  again  cranking  his  automobile,  he  suffered 
the  same  set  of  symptoms,  which  this  time,  however, 
did  not  disappear.  This  man  was  brought  to  the 
hospital  under  my  care  in  a  dying  condition.  No 
operation  was  performed.  At  postmortem  was 
found  a  strangulated  gangrenous  coil  of  intestine 
through  a  congenital  hole  in  the  mesentery. 

Infarct  of  the  spleen  causing  acute  abdo- 
men I  have  seen  upon  more  than  one  occasion. 
As  to  the  reduction  of  a  strangulated  hernia 
en  masse,  I  have  operated  upon  a  number  of 
such  cases.  This  condition  is  the  result  of 
injudicious  prolonged  taxis.  Should  not  re- 
duction by  ta.xis  of  an  irreducible  hernia  be 
delegated  to  the  practice  of  the  mediaeval 
ages? 

The  more  common  of  the  causes  I  have 
mentioned  should  be  recognized  if  our  pa- 
tients are  carefully  studied  and  examined  and 
our  faith  has  not  been  perverted,  i.  e.,  if  we 
do  not  entertain  the  foolish  behef  that  chronic 
ulcer,  chronic  gall-bladder  disease,  chronic 
pancreatitis,  etc.,  can  be  cured  by  medicine, 
diet,  \-isiting  one  of  the  famous  springs, 
taking  a  rest  cure,  etc.  This  is  a  perverted 
faith,  one  that  courts  disaster,  and  places  the 
subject  of  this  pathology  in  constant  danger. 


'Read  before  the  Clinical  Congress  of  American  College  of  Surgeons.  New  York  City,  October  23,  ipig. 
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Again,  not  infrequently  we  have  an  acute 
abdominal  condition  following  upon  operation 
for  relief  of  an  acute  or  chronic  surgical  lesion. 
Such  acute  complications  are  intestinal  ob- 
struction, secondary  abscess  and  peritonitis. 
The  difficulty  at  times  of  being  certain  of 
the  diagnosis  and  furthermore  the  fact  that 
secondary  or  residual  abscess  formation  may 
present  two  groups  of  sjTnptoms  or  signs — 
those  of  abscess  and  those  of  intestinal  ob- 
struction— is  appreciated  by  all  who  treat 
many  acute  intra-abdominal  infections. 

Still  another  di^^sion  of  the  subject,  the 
traumatic  acute  abdomen,  affords  many 
examples  of  difficult  diagnosis.  When  a 
penetrating  wound  exists  the  indication  is 
clear.  Every  abdominal  wall  which  shows  a 
penetrating  wound,  whatever  its  location  and 
whatever  the  agent,  should  be  opened.  It  is 
true  that  a  small  percentage  of  cases  in  some 
miraculous  way  will  escape  perforation  of  any 
part  of  the  intestinal  tract  or  damage  to  any 
essential  aiscus.  But  the  majority  show  per- 
foration of  %iscera,  lacerations,  hemorrhage 
which  urgently  need  direct  treatment,  al- 
though clinically  there  may  be  no  evidence 
of  serious  injury.  I  have  experienced  cases 
where  operation  revealed  complete  section  of 
the  small  bowel  although  the  patient  who  had 
been  run  over  across  the  abdomen  by  a  heavy 
vehicle,  showed  no  alarming  symptoms  nor 
any  external  CAidence  of  injury. 

Similarly  severe  blows  on  the  abdomen,  or 
a  fall  on  the  abdomen  or  the  loins,  or  crush- 
ing accidents  by  wheels  or  between  cars, 
etc.,  should  bring  to  mind  one  of  the  various 
subcutaneous  injuries  that  not  infrequently 
occurs.  In  these  cases  it  is  better  to  open  the 
abdomen  on  suspicion  and  find  nothing,  than 
to  wait  for  an  assured  diagnosis  of  haemor- 
rhage or  perforation.  The  man  who  is  not 
more  concerned  about  his  patient's  life  than 
about  a  correct  pre-operative  diagnosis  has 
a  wrong  point  of  \iew,  to  say  the  least. 

Perforations  of  the  gastro-intestinal  tube 
are  usually  easy  to  diagnose  because  of  the 
intense  and  sudden  pain  and  the  early  board- 
like rigidity  to  which  they  give  rise. 

But  in  such  insidious  varieties  of  per- 
foration as  those  occurring  in  typhoid,  par- 
ticularly the  ambulatory  type,  or  the  perfora- 


tion of  an  unsuspected  ulcer  of  the  colon,  an 
exact  anatomical  diagnosis  often  cannot  be 
made  in  time  to  save  the  patient's  Hfe.  The 
important  point  is  to  recognize  the  presence 
of  an  acute  abdominal  catastrophe,  and  let  the 
exact  diagnosis  follow  upon  the  revelations 
of  the  aseptic  scalpel. 

The  earlier  the  acute  abdomen  is  seen  the 
more  confident  can  one  be  of  the  diagnosis, 
and  the  earlier  suitable  treatment  is  in- 
stituted the  more  favorable  will  be  the  prog- 
nosis. Of  course  by  suitable  treatment  I 
mean  surgery. 

There  are,  to  be  sure,  certain  acute  condi- 
tions of  the  abdomen  in  which  surgery  is  not 
indicated  and  it  is  these  that  I  place  among 
the  "untimely"  operations  which  swell  our 
mortality  lists.  Prominent  among  them  are 
acute  dilatation  of  the  stomach,  which  to  my 
way  of  thinking  is  not  surgical.  Whenever 
I  hear  of  operation  for  acute  postoperative 
gastric  dilatation  I  cannot  help  feeling  that 
the  surgeon  is  ignorant  of  the  rudiments  of 
postoperative  treatment  of  abdominal  cases. 
Acute  gastro-enteritis  may  simulate  appen- 
dicitis and  too  often  is  operated  upon  with 
fatal  results.  A  more  frequent  error,  how- 
ever, is  made  in  regarding  an  acute  appen- 
dicitis with  peritoneal  irritation  as  enteritis, 
and  deferring  operation  until  too  late.  The 
differentiation  requires  experience  and  diag- 
nostic acumen  but  it  can  and  should  be  made 
before  resorting  to  operation.  Pneumonia 
and  diaphragmatic  pleurisy  causing  upper 
abdominal  rigidity  and  referred  abdominal 
pains  should  be  kept  in  mind  since  operation, 
especially  anaesthesia,  is  particularly  un- 
favorable to  such  cases.  The  gastric  crises 
of  tabes  have  also  been  a  source  of  many 
mistakes  in  diagnosing  the  acute  abdomen. 

However,  after  considering  all  contra- 
indications to  surgery  and  all  conditions 
which  simulate  acute  surgical  conditions  of  the 
abdomen  the  greatest  toll  in  lives  is  exacted 
as  a  result  of  delay  in  diagnosis  and  in 
instituting  proper  treatment.  The  reduction 
of  the  period  between  onset  and  operation  is 
the  prime  factor.  It  cannot  be  too  often 
repeated  that  during  this  period  the  essential 
point  is  diagnosis  and  not  treatment.  If 
treatment  there  must  be  at  this  time,  and  we 
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are  not  blind  to  the  fact  that  the  physician 
feels  the  strong  pressure  of  the  patient  and 
the  family  to  be  doing  something,  the 
physician  should  be  sufficiently  cognizant  of 
the  real  issue  and  sufficiently  resourceful  not 
to  be  deluded  or  forced  into  doing  that  which 
will  endanger  the  certainty  of  the  diagnosis 
or  unfavorably  influence  the  course  of  the 
disease  (i.  e.,  giving  a  purgative).  I  hail  the 
opportunity  of  censuring  this  cursed  practice. 
The  doctor  and  the  laity  also  know  the  harm- 
ful possibilities  of  the  purgative.  Would  that 
my  voice  were  strong  enough  to  penetrate  to 
every  home  in  the  world,  and  if  heard  there, 
my  advice  were  heeded,  in  order  that  this 
malicious  practice  might  be  delegated  to  the 
oblivion  it  deserves.  Mothers  and  all  who 
use  the  family  medicine  chest  must  be  made  to 
realize  the  danger  of  using  a  purge  in  an 
acute  abdominal  crisis.  In  these  conditions 
it  should  never  be  used  except  upon  prescrip- 
tion by  a  doctor  who  himself  is  informed  as  to 
its  dangers.  "Evil  is  wrought  by  want  of 
thought  as  well  as  want  of  heart."  Here  is  a 
great  field  for  propaganda  and  we  are  not 
doing  our  full  duty  unless  we  throw  our 
weight  into  an  educational  campaign  against 
indiscriminate  purgation. 

The  danger  of  gi\ing  morphia  before  arriv- 
ing at  a  diagnosis  is,  I  believe,  well  understood 
and  it  is  only  the  densely  ignorant  and  the 
incorrigible  who  persist  in  this  misuse  of  nar- 
cotics. The  purge  belongs  in  the  same  category 
since  it  is  even  more  deadly  than  the  opiate. 

Are  all  those  who  insist  upon  purgation  for 
the  relief  of  an  abdominal  crisis,  unaware  of 
the  advantages  of  the  stomach  tube  as  a 
means  of  forestalling  a  dilfuse  peritonitis  in 
the  lower  abdomen?  It  would  seem  so,  in- 
deed. But  judgment  is  required  in  the  use  of 
this  instrument,  for  in  the  presence  of  per- 
foration it  is,  of  cour-se,  very  dangerous. 

Once  the  case  is  adjudged  surgical  and 
passed  over  to  the  surgeon,  he  finds  himself 
saddled  with  a  heavy  responsibility;  namely, 
when  to  operate.  In  obstructive  conditions 
there  is  never  anything  to  be  gained  by  delay; 
the  same  is  true  in  the  presence  of  a  con- 
tinuing ha?morrhage  into  the  abdominal 
cavity,  as  well  as  of  the  early  stages  of  per- 
forations into   the   peritoneal    ca\ity.     The 


nicest  discrimination  is  demanded  when  deal- 
ing with  inflammatory  conditions  involving 
the  peritoneum.  Diagnosis  is  essential  in 
order  to  indicate  treatment  along  lines  best 
calculated  to  bring  about  recovery. 

But  in  the  type  of  acute  abdomen  that  is 
amenable  to  surgery,  early  intervention,  I 
need  hardly  tell  you,  is  the  best  possible 
procedure.  In  this  way  only  can  we  hope  to 
prevent  peritonitis,  for  finally  whatever  the 
origin  of  the  acute  abdomen,  it  is  the  peri- 
tonitis that  kills.  After  peritonitis  has  once 
developed,  especially  if  allowed  to  become 
diffuse,  the  more  obscure  will  be  the  diagnosis 
and  the  greater  the  risk  to  life. 

What  more  successful  way  is  there  of  en- 
couraging diff'usion  of  a  peritonitis  than  the 
giving  of  aperients  or  purgatives,  in  fact, 
internal  medicine  of  any  kind?  I  am  sure  that 
many  of  you  have  had  the  same  experience 
that  I  have  in  being  called  in  to  cases  that 
have  been  so  successfully  (?)  purged  and 
have  subsequently  developed  a  beautiful  case 
of  dift'use  peritonitis,  and  then  you  are  asked 
to  undo  the  mischief  by  performing  a  miracle. 
It  is  flattering  to  the  surgical  profession  to  be 
credited  with  such  miraculous  powers,  but 
there  are  few,  if  any,  who  can  "call  the  bluff" 
in  the  presence  of  a  diffuse  peritonitis. 

In  practically  all  instances  the  type  of 
peritonitis  seen  is  due  to  the  colon  bacillus. 
While  the  colon  bacillus  is  not  necessarily 
the  first  micro-organism  on  the  scene  it  is 
the  organism  very  frequently  met  with  in  the 
majority  of  cases.  In  very  early  cases,  the 
result  of  gastric  or  duodenal  perforation,  the 
fluid  poured  out  into  the  peritoneal  cavity  is 
sterile;  therefore,  the  results  in  very  early 
operation  are  so  successful.  To  illustrate  this 
point  I  may  recall  my  own  statistics  of  52 
operations  for  this  type  of  acute  perforation, 
with  one  death.  The  fatality  occurred  in  a 
patient  sick  several  days,  in  whom  was  found 
in  addition  to  the  perforated  duodenal  ulcer 
a  belly  full  of  pus.  In  early  acute  perfora- 
tions, cultures  of  the  opening  in  the  stomach 
and  jejunum  in  the  making  of  a  gastro  enteros- 
tomy rarely  if  ever  are  other  than  sterile. 

The  variety  of  the  peritonitis  depends 
entirely  upon  the  viciousness  of  the  organism, 
the  length  of  time  that  has  elapsed  since  the 
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onset  of  the  disease,  and  the  resistance  of  the 
patient. 

In  the  very  early  cases  of  the  acute  abdo- 
men due  to  perforated  duodenal  or  gastric 
ulcer,  peritonitis  is  usually  not  at  all  pro- 
nounced— in  the  later  cases  it  is  circum- 
scribed and  diffuse.  In  the  acute  upper 
abdomen  caused  by  acute  cholecystitis,  per- 
foration of  the  gall  bladder,  acute  pancreatitis, 
etc.,  the  peritoneal  inflammation  appears 
early,  and  is  at  first  circumscribed,  but  usually 
by  the  rime  the  surgeon  sees  the  patient  it  has 
become  diffused.  This  is  equally  true  of  the 
acute  lower  abdomen,  as  for  example,  in 
ruptured  e.xtra-uterine  pregnancy,  where  peri- 
tonitis, if  it  appears  at  all,  does  not  set  in  until 
late  in  the  stage.  On  general  principles  it  may 
be  said  that  in  the  acute  abdomen  with 
diffuse  peritonitis,  in  the  absence  of  a  reliable 
history,  or  a  reasonably  sure  diagnosis,  and 
of  a  localized  point,  it  is  the  part  of  good 
judgment  to  defer  operation;  treating  the 
patient  by  strict  anatomic  and  physiologic 
rest,  or,  as  it  is  called  at  the  Lankenau  Hos- 
pital, regulation. 

In  the  circumscribing,  the  circumscribed  or 
the  localized  peritonitis  \^•ith  definite  knowl- 
edge of  the  point  of  origin  of  the  peritoneal 
inflammation,  operation  is  compararively,  if 
not  enrirely,  safe,  depending  wholly  upon  the 
proper  technique,  of  course.  Those  who  do 
not  freely  use  gauze  pads  and  gauze  sponges 
(liberal  size)  in  the  protecrion  of  the  sur- 
rounding peritoneum  will  expose  the  patient's 
life  to  greater  risk  than  if  the  condition  had 
been  left  to  nature  alone,  and  will  probably 
have  an  uncalled  for  mortality.  While  I 
appreciate  that  all  of  my  colleagues  do  not 
agree  with  me  in  this  statement,  neverthe- 
less I  am  satisfied  that  I  am  correct  in  my 
stand.  _ 

The  three  dependable  conditions  necessary 
for  the  determination  for  or  against  operation 
are:  first,  experience;  second,  the  inter- 
pretation of  a  carefully  elicited  history, 
although  not  feasible  in  all  instances  on 
account  of  the  inability  of  the  patient  to 
express  himself  ovring  to  great  sufi'ering  or 
poor  mentality;  third,  careful  examination. 

The  value  of  experience  can  be  disposed  of 
in  a  few  words,  knowledge  gained  by  observa- 


tion at  the  bedside  and  at  the  operating  table. 
Interpretation  of  a  carefully  elicited  history 
is  the  pivot  around  which  the  diagnosis  will 
be  developed.  Personally  I  attach  more 
importance  to  a  carefully  taken  history 
followed  by  careful  study  of  the  same  than  to 
anything  else.  I  am  sure  I  do  not  stand  alone 
in  this  respect.  In  my  affiliations  with  my 
house  staff'  I  have  always  laid  great  stress 
on  this  as  one  of  the  most  important  points 
in  their  training;  a  laborious  part  of  their 
duties,  I  admit,  but  if  properly  and  con- 
scientiously carried  out  must  necessarily  be 
fruitful  of  results.  It  goes  without  saving  that 
the  examination  of  the  patient  must  be  given 
equally  careful  attention.  The  various  labora- 
tory methods  of  examination  to  which  we  have 
recourse  and  which  are  so  useful  in  chronic 
illnesses,  are,  with  few-  exceptions,  not  applic- 
able to  acute  abdominal  conditions.  But  if 
properh^  correlated  and  interpreted  there  are 
some  which,  in  a  small  percentage  of  cases, 
are  of  value.  Particularly  is  this  true  of  the 
complete  blood  count.  In  passing  I  may  say, 
that  I  never  accept  anything  but  the  com- 
plete count,  the  leucocyte  count  alone  does 
not  satisfy  me.  At  the  same  time,  I  may  also 
say  that  I  do  not  attach  the  same  importance 
to  the  blood  count  as  man)-  others  do,  because 
I  have  so  frequently  had  occasion  to  question 
its  value.  For  example  it  does  not  always 
show  the  presence  of  pus.  On  the  other  hand, 
a  high  white  count,  as  w'e  all  know,  does  not 
necessarily  indicate  pus.  I  have  on  numerous 
occasions  been  prevailed  upon  to  operate  or 
to  support  an  opinion  in  favor  of  operation 
merely  on  account  of  a  comparatively  high 
leucocytosis.  which  to  the  attending  physician 
indicated  pus  but  w  hich  to  my  mind  did  not, 
and  at  operation  my  opinion  w^as  supported. 
.How  often  have  I  know^n  the  haematologist 
to  be  the  constant  companion  for  several 
hours  of  the  patient  supposed  to  be  suffering 
from  a  perforated  ulcer,  waiting  for  a  rise  in 
leucocytosis  before  agreeing  to  operation; 
a  pitiful  commentary  upon  the  doctor's 
judgment  in  a  case  where  earl}'  operation  is  so 
essential.  The  blood  count  is  valuable,  not 
as  a  substitute  for  clinical  experience,  but  as 
an  aid  to  it.  That  which  I  regard  and  have 
always  taught  as  more  reliable  than  a  high 
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leucocyte  count  in  determining  the  presence 
of  pus  is  exquisite  tenderness  to  touch.  It  is 
this  sense  of  touch  that  many  doctors,  in- 
cluding surgeons,  fail  to  acquire  in  spite  of 
life-long  practice. 

In  the  decision  whether  and  when  to  operate 
we  must  remember  certain  facts  in  the  natural 
course  of  abdominal  inllammations,  namely: 

All  perforative  inflammations  tend  to 
generahze. 

Appendicular  inflammations  have  a  strong 
natural  tendency  to  localize  and  so  do 
cholecystic  and  pelvic  inflammations. 

Generalization  in  these  cases  is  usually  the 
result  of  improper  treatment. 

The  principles  which  favor  localization  are 
now  well  known.  Cases  in  the  act  of  general- 
ization may  usually  be  induced  to  localize  by 
proper  treatment.  The  ideal  treatment  for 
all  lesions  which  act  by  setting  up  peritonitis 
is  to  operate  before  the  infection  has  estab- 
lished an  independent  footing  in  the  perito- 
neal cavity.  After  the  early  and  most  favor- 
able moment  has  passed  the  best  time  for 
operation  will  depend  on  the  peritoneal 
process  in  the  individual  case.  As  already 
stated  perforative  accidents  permit  of  small 
hope  of  localization,  if  any.  Therefore,  im- 
mediate operation  yields  the  liighest  per- 
centage of  recoveries.  Cholecystic  and  pehic 
inflammations  usually  localize,  and  rather  than 
operate  in  the  presence  of  an  acute,  diffusing 
peritonitis  with  risk  of  spreading  the  infection 
to  areas  of  peritoneum  3'et  uninvolved,  it  is 
preferable  to  await  further  localization,  and 
increase  of  the  patient's  resistance  to  the 
infection.  In  appendicular  peritonitis  the 
clinical  evidence  of  the  extent  and  severity 
of  the  peritoneal  infection  must  be  the  guide. 
In  localized  peritonitis,  whether  free  or  con- 
fined, operation  may  be  undertaken  at  once. 
In  widespread  involvement  of  the  peritoneum 
with  a  severe  infection,  as  manifested  by 
marked  tenderness  and  rigidity  of  the  greater 
part  of  the  abdoniinal  wall  and  evidence  of 
marked  systemic  absorption,  it  is  safer  to 
adopt  the  plan  known  as  the  P^owler-Ochsner- 
Murph}'  treatment  and  await  localization. 
In  spite  of  much  that  has  been  written  and 
said  upon  the  subject  I  am  sure  this  is  not 


generally  accepted  and  applied  and  many 
lives  are  thereby  lost.  If  ever  there  was  a  true 
word  spoken  it  was  that  of  the  late  Maurice 
Richardson,  who  said  of  these  cases  that  they 
were  "too  late  for  an  early  operation  and  too 
early  for  a  late  operation." 

Early  operation  refers  to  the  stage  of  the 
disease  and  not  to  the  time  the  patient  is 
seen  by  the  surgeon.  I  grant  that  it  often- 
times takes  courage  for  the  surgeon  to  stay 
his  hand.  The  physician,  the  family,  and 
perhaps  the  other  surgeons  of  the  hospital 
or  the  community  press  for  immediate  opera- 
tion. If  the  surgeon  operates  and  the  patient 
dies  it  is  attributed  to  the  disease.  If  he  de- 
lays and  the  patient  recovers  it  is  not  certain 
that  recovery  would  not  have  ensued  with 
earlier  operation.  But  if  unluckily  the  pa- 
tient dies,  as  a  small  percentage  will,  the 
surgeon  may  find  his  delay  blamed  for  the 
outcome.  We  should  as  a  body  stand  behind 
the  man  who  in  these  cases  intelligently  and 
conscientiously  withholds  his  hand  and  waits 
for  the  favorable  moment.  Although  in  the 
minority,  this  type  of  cases  furnishes  a  large 
part  of  the  mortality  of  acute  appendicitis  and 
therefore  is  of  relatively  great  importance. 

Were  there  time  I  would  hke  to  elaborate 
certain  other  of  my  beliefs  in  the  treatment 
of  the  acute  abdomen,  such  as  immediate 
operation  and  efficient  drainage  in  acute 
pancreatitis,  the  efficacy  of  gastro-enteros- 
tomy  as  a  primary  operation  in  the  treatment 
of  perforated  gastric  or  duodenal  ulcers,  the 
greater  rationality  and  safety  of  the  extra- 
peritoneal incision  in  appendicular  abscess, 
the  folly  of  insisting  upon  alwaj^s  removing 
the  appendix  at  the  primary  operation  in 
such  cases,  the  necessity  for  the  use  of  gauze 
within  the  abdomen  for  the  safe  operative 
handling  of  infective  conditions.  These  and 
many  other  questions  I  mention  merely  to 
call  attention  to  the  fact  that  even  in  this 
seemingly  hackneyed  subject,  much  that  is 
important  and  hfe-saving  has  not  as  yet 
been  thoroughly  standardized. 

Here  is  a  field  for  research,  quite  as  im- 
portant, quite  as  dignified,  quite  as  profitable 
as  much  that  I  observe  as  less  worthily  bear- 
ing the  name  of  research. 
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With  Particular  Reference  to  Its  Pathogenesis  and  Treatment' 
By  ALEXIS  VICTOR  IIOSCHCOWITZ,  M.D.,  F.A.C.S.,  New  York 

Professor  of  Clinical  Surgery,  College  of  Physicians  and  Surgeons.  Columbia  University;  Attending  Surgeon,  Mount  Sinai  Hospital 


A  KNOWLEDGE  of  the  pathology  and 
pathogenesis  of  empyema  is  of  funda- 
mental importance  in  order  to  under- 
stand the  principles  underlying  its  treatment. 
An  extensive  operative  and  autopsy  experi- 
ence as  a  member  of  the  Empyema  Commis 
sion  has  helped  me  considerably  to  clarify  my 
notions  of  the  pathology  of  empyema,  and 
has  profoundly  modified  my  views  concerning 
the  treatment.  I  shall  not  enter  at  great 
length  into  the  hitherto  accepted  views  con- 
cerning the  pathogenesis  of  empyema,  ex- 
cept to  say  that  the  common  understanding 
hitherto  has  been  that  the  pleura  becomes 
infected  by  contiguity  from  the  inflamed 
lung.  This  view  has  not  appealed  to  me  for 
two  reasons.  My  first  objection  is  that  this 
mode  of  infection  does  not  occur  in  any  of 
the  other  closed  serous  cavities  of  the  body 
Take  the  peritoneum,  for  instance,  and  its 
most  frequent  source  of  infection,  the  appen- 
dix. Every  surgeon  with  any  experience 
knows  that  a  difluse  peritonitis  rarely  if  ever 
occurs  unless  there  has  been  a  perforation  of 
the  appendix,  or  its  walls  are  so  necrosed  as 
to  permit  the  easy  transmission  of  bacteria 
into  the  peritoneal  cavity.  This  is  hkewise 
true  of  the  other  hollow  \iscera  of  the  abdo- 
men. Reasoning  by  analogy,  therefore,  it  is 
difficult  to  understand  why  the  pathogenesis 
of  infection  of  one  serous  membrane  should  be 
different  from  that  of  another  !My  second 
objection  is  that  infection  of  the  pleura  by 
contiguity  would  presuppose  a  direction  of  the 
lymph  current  opposed  to  that  demonstrated 
and  accepted  by  physiologists  and  anatomists. 
To  obviate  this,  a  double  set  of  lymphatics 
has  been  assumed,  one  passing  from  the  hilum 
to  the  pleura,  the  other,  passing  in  the  reverse 
direction.  This  contention,  however,  is  only 
a  hypothesis  and  not  a  fact. 

It  has  seemed  to  me,  therefore,  that  upon 
theoretical  grounds  alone  a  different  patho- 
genesis than  that  of  contiguity  is  necessary 


to  explain  purulent  infections  of  the  pleura, 
and  it  has  appeared  to  me  to  be  very  probable 
that  gross  contaminations  of  the  pleura  are 
the  result  of  a  focus  in  the  lung,  just  as  is  true 
of  similar  infections  of  the  peritoneum.  On 
the  constant  lookout  for  such  findings  I  was 
not  at  all  surprised  many  years  ago  to  find  at 
autopsy  an  emp3^ema  that  had  resulted  from 
a  rupture  of  a  small  subpleural  pulmonary 
abscess.  I  wondered  whether  this  was  not  the 
common  rather  than  the  exceptional  cause. 
As  operation  did  not  permit  of  sufficient  ex- 
posure to  demonstrate  such  a  pathogenesis, 
it  was  necessary  to  seek  a  confirmation  of  our 
behef  in  autopsy  material.  Such  material 
became  available  en  masse  at  Camp  Lee, 
in  the  spring  of  1918,  and  in  a  series  of  per- 
haps three  dozen  autopsies,  we  were  able  to 
demonstrate  in  a  great  many  instances  one  or 
more  subpleural  abscesses,  some  of  which  had 
perforated  into  the  pleura.  Additional  cor- 
roboration of  tills  pathogenesis  was  fur- 
nished by  the  influenza  epidemic  at  Camp 
McClellan  during  my  incumbency  as  chief  of 
the  surgical  service.  Lieutenant  Colonel 
E.  K.  Dunham,  who  was  associated  with  me 
on  the  emp3"ema  commission,  again  demon- 
strated a  perforated  subpleural  abscess  in 
every  case  of  empyema  that  came  to  autopsy. 

The  localization  of  the  empyema  depends 
entirely  upon  the  situation  of  the  ruptured 
subpleural  abscess.  If,  as  usual,  the  empyema 
is  a  general  or  difl'use  one,  the  abscess  is 
usually  located  upon  the  convex  surface  of  the 
lung.  If  the  abscess  is  located  in  a  fissure,  an 
interlobar  empyema  results.  When  the  ab- 
scess is  on  the  mesial  aspect  of  the  lung,  there 
are  retrosternal  pus  pockets  between  the 
lung  and  the  mediastinal  pleura.  The  latter 
were  more  common  in  the  earher  streptococcic 
epidemic  than  in  the  later  influenza  epidemic 
period. 

As  additional  and  perhaps  obvious  proof 
that  ruptured  subpleural  pulmonarv  abscesses 
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occur  in  empyema  is  the  frequent  experience 
that  irrigation  of  empyema  ca\-ities  with  irri- 
tating solutions,  such  as  Dakin's  solution, 
results  in  coughing  and  choking,  showing  that 
communications  exist  with  a  bronchus.  This 
perhaps  explains  why  in  former  years  irri- 
gations of  empyema  cavities  with  even  bland 
solutions  were  considered  impracticable.  Such 
communications  are  furthermore  often  de- 
monstrable by  bismuth  X-ray  examinations 
I  believe  these  communications  exist  in  every 
emp3"ema;  if  small,  they  heal  promptly;  if 
large,  they  may  be  the  cause  of  considerable 
difficulty  during  the  treatment. 

I  need  hardly  dilate  upon  the  fact  that 
smaller  and  larger  abscesses  occur  not  only 
beneath  the  pleura,  but  well  within  the 
parenchyma  of  the  lung  in  pneumonias,  es- 
pecially in  those  of  the  streptococcic  variet\'. 
If  small,  they  may  be  absorbed;  others  rup- 
ture into  a  bronchus;  if  the  infection  be 
comes  attenuated,  they  become  remediable 
by  operation;  usually,  particularly  if  they  are 
multiple,  they  cause  a  fatal  sepsis.  The  sub- 
pleural  varieties  offer  perhaps  the  most  favor- 
able prognosis,  because  at  worst;  they  form 
an  empyema  by  rupturing  into  the  pleural 
ca\'ity.  When  they  do,  the  rapid  develop- 
ment of  empyema  is,  I  believe,  hastened  by 
the  presence  of  the  small  amount  of  serous 
fluid  in  the  pleural  cavity,  which  is  present 
in  every  case  of  diffuse  pneumonia. 

The  analogy  between  infections  of  the 
pleura  and  of  the  peritoneum  is  therefore 
remarkably  complete.  Unruptured  infections 
within  the  abdomen  also  cause  serous  exu- 
dates, which,  if  uninfected,  become  absorbed. 
The  one  important  physiological  difference 
between  infections  of  the  pleura  and  peri- 
toneum is  the  greater  and  constant  mobility 
of  the  lung,  as  compared  to  the  sluggish  peri- 
stalsis of  the  intestine,  so  that  adhesions  are 
less  liable  to  form;  a  free  serous  pleurisy  is, 
therefore,  the  rule. 

When  now  the  serous  pleurisy  is  converted 
into  a  seropurulent  or  purulent  exudate,  en- 
capsulation occurs  just  as  in  the  peritoneum, 
and  is  due  to  a  deposit  of  fibrin  on  the  pe- 
riphery. The  encapsulation  also,  as  in  the 
peritoneum,  may  be  diffuse,  localized,  or 
multiple.     Owing  to  the  recumbent  posture. 


the  lluid  usually  collects  in  the  supradia- 
phragmatic and  posterior  portions  of  the  tho- 
rax. gi%Tng  rise  to  the  most  common  form  of 
empyema.  Isolated  and  localized  forms, 
however,  are  frequent  findings,  and  multiple 
encapsulations  are  not  uncommon. 

The  important  point  to  remember,  es- 
pecially in  reference  to  treatment,  is  that 
whereas  a  serous  or  seropurulent  pleurisy  is 
always  free,  a  purulent  pleurisy  is  nearly 
always  encapsulated.  The  encapsulation 
may  enclose  an  extensive  area,  almost  the 
entire  pleural  ca\'ity,  but  at  some  line  or 
another,  adhesions  between  the  parietal  and 
\-isceral  pleura  are  nearly  always  found.  An 
absolutely  free  empyema  occupving  the  entire 
pleural  cavity,  is,  in  adults  at  all  events, 
rarely  found. 

TREATMENT 

Primarily  I  \\'ish  to  emphasize  that  em- 
pyema, in  the  stage  in  which  frank  pus  is  ob- 
tained by  aspiration,  is  already  an  end  prod- 
uct, the  terminal  event  of  an  infectious  pro- 
cess, in  which  the  first  stage  is  a  pneumonia 
with  a  small  serous  pleurisy,  and  the  second 
stage,  a  pneumonia  \\'ith  a  greater  exudation 
of  seropurulent  material.  The  treatment  of 
empyema  really  begins  in  the  latter  stage,  so 
that  in  this  disease  as  well  as  in  all  acute  sur- 
gical infections,  an  early  diagnosis  is  of  prime 
importance.  Speaking  again  in  terms  of 
analogy,  it  would  be  equally  as  logical  to  be- 
gin the  treatment  of  appendicitis  only  when 
an  abscess  is  formed,  as  to  initiate  the  treat- 
ment of  emp}'ema  onh'  when  the  exudate  has 
become  manifestly  purulent.  It  was  not 
nicrely  the  observation  of  emp>'emata  en 
masse,  but  the  opportunity  to  ^\'itness  the 
development  of  an  empyema  from  its  very 
incipiency,  that  made  my  militarj'  experience 
in  this  disease  of  so  much  value  to  me. 

I  have  therefore  di\ided  the  subject  of  the 
treatment  of  empyema  into  three  stages:  (i) 
the  formative  stage,  (2)  the  acute  stage,  and 
(3)  the  chronic  stage. 

I.    TREATMENT  OF  THE  FORM.'VTIVE  STAGE 

The  formative  stage  of  an  empyema  begins 
with  the  rupture  of  the  subpleural  abscess. 
There  ensues  promptly  a  rapid  increase  of 
fluid,  and  the  conversion  of  the  serous  into  a 
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Fig.  I 


Fig-  3 


Fig.  I,     Diagram  representing  one-half  of  the  normal      pleura  crowds  the  lung  upward  and  toward  the  vertebral 
thorax.  gutter. 

Fig.  2.     Fluid  collected  in  the  dependent  portion  of  the  Fig.  .^.     Pneumothorax  following  a  large  thoracotomy. 


seropurulent  exudate.  It  appears  to  me  that 
the  rapidity  of  the  formation  of  this  exudate, 
as  well  as  its  amount,  depends  somewhat 
upon  the  nature  of  the  infecting  organism. 
In  the  epidemic  caused  by  the  streptococcus 
hsmolyticus,  the  fluid  developed  and  re- 
accumulated  much  more  rapidh'  than  in  the 
later  influenza  epidemic. 

During  the  formative  stage  the  patient  is 
suffering  from  a  number  of  things,  for  each  of 
which  treatment  is  indicated. 

1.  The  toxccmia.  This  brings  in  its  train  a 
tremendous  loss  of  nitrogen.  This  observa- 
tion and  its  therapeutic  importance  has  been 
made  the  subject  of  an  exhaustive  study  by 
Captain  Richard  Bell  (i),  of  the  empyema 
commission.  To  replace  tliis  loss,  the  patient 
must  be  fed  on  a  diet  rich  in  calories.  Clinical 
observations  have  corroborated  the  great 
value  of  this  measure. 

2.  The  pneumonia.  I  shall  not  enter  into 
the  treatment  of  this  compKcation,  because 
it  is  entirely  a  matter  for  the  internists. 

J.  The  presence  of  fluid  in  the  pleura. 
I  purposely  avoid  the  word  exudate,  because 
I  am  now  referring  entirely  to  the  mechanical 


effects  of  the  fluid  itself.  These  mechanical 
effects  may  be  deleterious  for  three  reasons: 
first,  from  compression  of  the  affected  lung; 
second,  by  pressure  upon  the  mediastinum, 
and  compression  of  the  uneffected  lung;  and 
third,  and  most  of  all,  by  pressure  upon  the 
heart,  and  consequent  kinking  of  the  great 
vessels.  It  is  for  this  reason  that  left-sided 
exudates  are  borne  less  well  than  those  on  the 
right. 

To  relieve  these  mechanical  effects  of  large 
exudates,  we  resorted  to  the  simple  device  of 
aspiration  with  an  apparatus  that  does  not 
permit  the  entrance  of  air. 

It  was  truly  remarkable  to  witness  the 
almost  immediate  benefits  of  this  measure. 
The  patients  were  more  comfortable,  the 
dyspnoea  was  less,  the  cyanosis  was  not  so 
marked,  and  the  pulse  improved  in  quality. 
Aspiration  was  repeated  as  often  as  the  fluid 
reaccumulated  in  amounts  sufficient  to  de- 
mand it;  in  some  instances,  especially  in  the 
streptococcic  form  as  often  as  every  twelve 
hours.  In  a  few  instances  aspirations  were 
even  curative. 

The   question   may   now   be  asked,    Why 
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was  not  an  early  thoracotomy  done?  On 
theoretical  grounds,  such  an  operation  might 
obviate  both  the  mechanical  and  toxic  effects 
of  the  exudate.  Practically,  however,  an 
early  thoracotomy  is  absolutely  contra- 
indicated,  and  for  the  following  reasons: 
I  shall  elucidate  my  argument  by  first  describ- 
ing   the    pathogenesis    of    pleural    exudates. 

A  vertical  section  of  one-half  of  the  normal 
thorax  may  be  represented  as  in  the  diagram, 
Figure  i.  As  is  seen  the  lung  entirely  fills 
the  pleural  cavity;  the  parietal  and  \isceral 
pleura  are  in  contact,  being  separated  merely 
by  a  very  thin  layer  of  fluid. 

If  an  exudate  or  transudate  forms,  the  fluid, 
being  hea\'ier  than  the  air  containing  lung, 
collects  in  the  dependent  portions  of  the 
pleura,  and  crowds  the  lung  upward  and 
toward  the  vertebral  gutter.  This  is  repre- 
sented diagrammatically  in  Figure  2.  This 
is  what  usually  happens  in  pleurisy  with 
effusion,  in  pleural  transudates  from  cardiac 
or  kidney  disease,  etc. 

Suppose  now  that  a  subpleural  pulmonary 
abscess  ruptures,  and  an  early  empyema  de- 
velops. There  is  a  sudden  increase  in  the 
amount  of  exudate,  and  a  corresponding  ag- 
gravation of  symptoms.  If  a  thoracotomy  is 
now  performed,  the  fluid  suddenly  escapes, 
and  there  is  an  equally  sudden  inrush  of  air, 
followed  by  an  immediate  collapse  of  the  lung. 
This  is  illustrated  in  Figure  3.  The  occur- 
rence just  related  is  immediately  followed 
by  a  fluttering  of  the  as  yet  uninfiltrated 
mediastinum,  impairing  still  further  the 
action  of  the  heart.  Finally,  if  the  patient 
survives,  the  mediastinum  becomes  fixed  with 
the  convexity  toward  the  unaftected  side. 
This  condition  is  represented  diagrammati- 
cally in  Figure  4.  (In  parenthesis  I  merely 
wish  to  mention,  that  these  observations 
upon  pneumothorax  apply  only  to  large  tho- 
racotomies, and  not  to  instances  in  which  the 
opening  is  of  smaller  size  than  the  chink  of 
the  glottis.)  The  pathological  physiology  of 
pneumothorax  has  been  ably  investigated  by 
Garre  and  Quincke  (2),  and  by  Graham  and 
Bell  (3)  of  the  empj'ema  commission. 

Putting  theory  aside,  however,  early  thora- 
cotomies are  attended  by  a  terrible  mortahty, 
as  the  statistics  in  our  military  camps  during 


the  epidemic  of  1917  and  1918  woefully 
testified.  Early  operations  were  probably 
prompted  by  the  enthusiasm  of  both  internists 
and  surgeons,  who  for  the  first  time  saw  em- 
pyemata  in  large  numbers  develop  under  their 
very  eye,  and  felt  that  early  operation,  which 
in  other  suppurative  surgical  affections  is  a 
great  desideratum,  would  give  similarh*  bril- 
liant results.  It  was  only  when  frightened  by 
the  formidable  mortalit\'  that  a  halt  was 
called  on  early  operations,  and  the  statistics 
improved.  The  patients  died  not  only  in 
large  numbers,  but  promptly  after  the  opera- 
tion. When  we  consider  that  these  operations 
were  done  upon  a  patient  who  was  at  the  same 
time  sick  unto  death  with  an  active  pneu- 
monia, it  is  not  surprising  that  the  mortality 
was  so  large. 

Another  but  less  important  contra-indica- 
tion  to  early  operation  is  the  fact,  that  even 
if  the  patient  sur\'ives,  the  lung  becomes 
tixed  in  its  collapsed  position  by  adhesions, 
so  that  a  huge  empyema  cavity  results  which 
takes  an  interminable  time  to  heal. 

To  sum  up,  the  treatment  of  empyema  in 
the  formative  stage  resolves  itself  to  the 
formula  7iil  nocere.  The  only  surgical 
procedure  indicated  is  aspiration  of  the  chest. 

II.     TREATMENT    OF    THE   ACUTE    STAGE 

When  the  seropurulent  fluid  changes  into 
pus,  adhesions  form  between  opposing  sur- 
faces of  the  pleura.  A  cross  section  of  the 
chest  in  such  a  condition  is  represented  in 
Figure  5.  These  adhesions  are  important, 
because  they  anchor  the  lung  to  the  parieties. 
The  thorax  therefore  can  now  be  opened  with- 
out causing  collapse  of  the  lung.  A  cross 
section  of  the  thorax  after  opening  is  repre- 
sented in  Figure  6.  I  am  speaking  now  only 
of  the  commonest  form  of  empyema,  namely 
those  situated  in  the  supradiaphragmatic  and 
posterior  portion  of  the  chest.  Slight  varia- 
tions obviously  occur  in  empyemata  in  other 
situations,  but  the  underlying  principles  re- 
main the  same. 

I  do  not  know  just  when  these  adhesions 
form;  the  important  point  is  that  I  have 
practically  always  found  them  when  the  chest 
contains  frank  pus;  so  "^hat,  I  repeat,  nearly, 
every  empyema  is  an  encansulated  one. 
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Fig-  5 


Fig.  6 


Fig.  4.  Cross  section  of  the  chest  showing  pneumo- 
thorax with  mediastinum  fLxed  with  convexity  toward 
the  unaffected  side. 

Fig.  5.     Cross  section  of  the  chest  showing  adhesions 

Furthermore,  the  patient  at  this  time  is  in 
a  much  improved  general  condition;  the  pneu 
monia  is  over,  and  the  general  toxaemia  has 
subsided.  We  have  nothing  to  contend  with 
now  but  the  empyema,  which  causes  symp 
toms  from  absorption  of  toxic  material  and 
from  the  mechanical  effects  of  the  fluid  alone. 
The  dangers  from  absorption,  have,  I  believe, 
been  hitherto  greatly  exaggerated,  and  while 
I  do  not  advocate  needless  delay  in  performing 
a  thoracotomy,  the  necessity  for  this  operation 
is  by  no  means  urgent.  Indeed,  the  only 
indication  for  urgent  thoracotomy  is  in  those 
exceptional  cases,  in  which  a  pulmonary 
abscess,  directly  in  communication  with  a 
large  bronchus,  ruptures  into  the  pleura. 
There  is  thus  formed  an  acute  hj-dro-  or  pyo- 
pneumothorax under  extreme  tension,  due  to 
the  continuous  escape  of  air  into  the  pleural 
cavity.  The  condition  is  diagrammatically 
represented  in  Figure  7.  These  patients 
suft'er  intensely  from  dyspncea,  and  as  the 
lung  is  already  collapsed,  no  harm  can  be 
.  done  by  an  early  thoracotomy  to  aft'ord  reUef . 
The  operation  of  thoracotomy  for  empyema 


between  opposing  surfaces  of  the  pleura  due  to  the  change 
of  the  seropurulent  fluid  into  pus. 

Fig.  6.  Cross  section  of  the  chest  showing  opening  in 
chest  wall  and  evacuation  of  pus. 

is  extremely  safe.  It  consists  simply  in 
evacuating  an  encapsulated  abscess  lined  by 
a  thick  pyogenic  membrane.  I  shall  not 
describe  the  details  of  the  operation;  I  have 
described  the  procedure  fully  in  a  previous 
article  (4). 

The  after-treatment  is  carried  out  upon  the 
Unes  of  the  Carrel-Dakin  method;  the  details 
of  which  have  been  fully  described  in  the  arti- 
cle pre\-iously  mentioned.  I  again  wish  to 
emphasize  that  success  depends  upon  its  cor- 
rect application.  Those  who  deprecate  its 
value  in  empyema.  I  am  convinced,  fail  to 
use  it  correctly.  There  is  nothing  magical 
in  its  elTects  and  it  can  never  supplant  good 
surgery,  but  I  regard  it  as  the  most  valuable 
adjuvant  in  the  treatment  of  empyema. 

III.     TRE.\TMENT  OF  CHRONIC  EMPYEM.^ 

In  \dew  of  the  experiences  which  I  have 
gained,  particularly  during  the  past  two 
years  I  have  a  certain  diffidence  in  defining  the 
word  "chronic"  as  it  bears  upon  a  case  of 
empyema.  Formerly,  a  case  of  empyema 
which  did  not  heal,  or  which  lasted  a  long 
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time,  and  which  usually  required  a  second 
operation  for  healing  was  considered  chronic. 
I  do  not  consider  this  definition  a  very  happy 
one,  for  reasons  wliich  will  become  apparent. 

My  conception  regarding  the  manner  in 
which  an  empyema  heals  has  undergone  a  very 
radical  change  since  my  recent  experience. 
Formerly  I  was  under  the  impression  that  an 
empyema  healed  in  only  one  way,  namely  by 
a  process  of  obliteration  of  the  pleural  caxity, 
which  in  turn  was  caused  by  a  gradual  ex- 
pansion of  the  lung,  and  the  formation  of  ad- 
hesions between  the  visceral  and  parietal 
pleura.  Only  when  the  entire  affected 
pleural  surfaces  became  adherent  did  the 
drainage  opening  close.  This  is  the  only 
method  of  healing  that  was  known  up  to  2 
or  3  years  ago,  and  may  for  that  reason  be 
called  the  "classical"  method. 

It  has  been  stated  that  a  properly  drained 
empyema,  even  without  the  use  of  any  anti- 
septics, sterilizes  itself,  but  I  have  never 
found  this  to  be  the  case;  on  the  contrary 
have  found  numerous  bacteria  up  to  the  very 
moment  of  final  closure.  When  a  cavity  has 
persisted,  I  have  observed,  that  the  drainage 
opening  does  not  show  the  slightest  tendency 
to  close;  on  the  contrary  in  spite  of  earnest 
prayers  and  perhaps  extensive  operations,  it 
has  failed  to  close  in  many  instances. 

During  the  past  three  years  the  following 
variations  in  the  method  of  healing  of  an  em- 
pyema have  been  encountered: 

I.  The  far-reaching  observations  at  the 
War  Demonstration  Hospital  of  the  Rocke 
feller  Institute  have  taught  us  that  empyema 
ca\ities  can  be  rendered  bacteriologically 
sterile  by  means  of  the  Carrel-Dakin  treat- 
ment, and  when  sterile,  the  drainage  opening 
can  be  closed  by  secondary  suture.  Ac- 
cording to  the  reports  from  the  Rockfeller 
Institute,  a  definite  cure  results  in  about 
75  per  cent  of  the  cases.  Personally  I  be- 
lieve that  recurrence  follows  in  a  certain  per  . 
centage  of  these  "cured"  cases:  but  there  is 
no  denying  that  a  real  cure  follows  in  some 
cases  I  am  not  aware  that  the  method  of 
healing  has  as  yet  been  described  by  the 
originators  of  the  method .  My  own  observa- 
tions in  a  few  cases  have  led  me  to  the  con- 
clusion that  the  cavity  heals  by  the  absorp- 


tion of  the  sterile  exudate  that  fills  the  cavity 
after  closure  of  the  wound. 

2  During  my  stay  at  General  Hospital 
No.  12,  I  had  an  experience  which  threw  a 
Hood  of  light  upon  my  speculations  as  to  the 
closure  of  empyemata.  An  empyema,  treated 
by  the  Carrel-Dakin  method  had  been  finally 
allowed  to  heal.  About  one  month  after 
healing,  Franklin  A.  Stevens,  my  colleague 
upon  the  empyema  commission,  found  upon 
routine  physical  examination,  which  was 
subsequently  verified  by  X  ray  examination, 
that  the  patient  had  a  definite  pneumothorax. 
I  watched  this  case  with  great  interest  and 
care.  An  occurrence  of  this  nature  was  un- 
known to  me,  and  I  confidently  looked  for- 
ward to  a  reaccumulation  of  the  pus.  The 
unexpected,  however,  happened;  not  only 
did  no  reaccumulation  occur,  but  the  pneu- 
mothorax disappeared  and  was  replaced  by 
the  expanding  lung. 

3.  The  occurrence  in  the  case  just  related 
made  me  think  very  hard.  It  gave  me  the 
clue  that  I  needed.  Whereas  up  to  that  time 
operations  upon  cases  of  chronic  empyema 
were  of  almost  daily  occurrence  mth  me,  I 
immediately  ceased  all  further  operating, 
and  merely  proceeded  with  the  intensive 
sterilization  of  the  ca\ity.  When  steriliza- 
tion was  complete,  all  treatment  was  discon- 
tinued, and  the  outer  wound  was  allowed  to 
close.  Subsequent  examination  showed  that 
the  healing  occurred  through  the  intervention 
of  a  pneumothorax,  as  in  the  case  just  related. 
Having  found  this  last  method  to  be  so  success- 
ful, I  have  adopted  it  as  the  routine  method 
in  all  empyemata. 

There  are,  therefore,  in  addition  to  the 
' '  classical ' '  method  at  least  two  other  methods 
of  healing  an  empyema  It  is  on  this  account 
that  I  now  find  difficulty  in  exactly  defining 
the  word  "chronic  "  as  it  relates  to  empyema. 
In  the  light  of  our  present  knowledge,  I  would 
exclude  from  the  chronic  group  any  case  of 
empyema  which  is  amenable  to  sterilization 
by  means  of  the  Carrel-Dakin  treatment. 

If  the  cases  of  empyema,  which  cannot  be 
remedied  by  even  long-continued  treatment 
with  Dakin's  solution  are  exaitiined,  there 
will  always  be  found  a  definite  underlying 
cause,  the  removal  or  eradication  of  which, 
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Fig.  7.  An  acute  hydropneumothorax  or  pyopneu- 
mothorax under  extreme  tension  calling  for  immediate 
thoracotomy. 

occasionally  by  a  trivial  operation,  will 
lead  to  a  successful  issue.  These  reasons  are 
few  in  number,  viz. : 

1.  Cases  in  which  the  drainage  opening  is 
not  favorably  placed. 

2.  Cases  with  contracted  drainage  opening. 

3.  Cases  with  necrotic  ribs. 

4.  Cases  with  retained  foreign  bodies. 

5.  Cases  with  side  pockets  and  lateral 
branch  sinuses. 

6.  Pulmonary  fistulte. 

The  indications  for  the  treatment  in  the 
first  four  conditions  mentioned  above  is 
self-e\ident.  In  the  treatment  of  the  cases 
with  side  pockets  and  lateral  branch  sinuses 
an  accurate  diagnosis  of  their  location  and 
extent  is  of  prime  importance.  This  can  be 
reachly  done  with  the  X-ray  after  injecting  an 
opaque  substance.  Such  side  pockets  should 
be  opened  (usually  by  costatectomy)  and 
treated  independently  of  the  main  ca\ity. 
When  this  is  impossible  their  exposure  through 
a  large  intercostal  incision  by  way  of  the 
main  ca\aty  is  indicated. 

The  treatment  of  pulmonary  fistulas  is 
somewhat  more  comphcated  and  on  that  ac- 
count deserving  of  detailed  discussion.     The 


Pleuropulmonary  fistula. 
Bronchocutaneous  fistula. 


etiology  of  these  fistulse  has  already  been  dis- 
cussed in  detail  in  the  chapter  on  pathogene- 
sis. When  the  abscess  causing  the  empyema  is 
small,  and  the  opening  into  the  bronchus 
also  small,  the  perforation  usually  closes 
early,  so  that  the  injection  of  Dakin's 
solution  may  be  carried  out  without  causing 
diagreeable  by-efi'ects. 

If  there  is  a  communication  of  the  abscess 
with  a  bronchus  of  larger  size,  we  obtain  a  not 
infrequent  complication  known  as  "pleuro- 
pulmonary" fistula  (Fig.  8).  In  the  presence 
of  this  lesion  distention  of  the  ca\Tty  with 
large  quantities  of  Dakin's  solution  causes  a 
very  distressing  cough  and  choking  sensation. 
However,  they  tolerate  the  instillation  of 
smaller  amounts  with  perfect  comfort;  more 
particularly  if  attention  is  paid  to  the  posture 
of  the  patient  wliile  the  fluid  is  instilled.  A 
position  will  nearly  always  be  found  in  which 
the  instillations  do  not  cause  distress. 

In  rare  instances  the  fistula  is  of  unusual 
size,  varying  in  diameter  from  that  of  a  pencil 
to  a  little  finger. 

Finally  it  may  happen  in  some  cases  of 
empyema,  particularly  those  that  have 
drained  for  a  long  time,  that  the  lung  has 
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expanded  until  it  tills  the  entire  pleural  ca\nty. 
In  such  instances  the  opening  into  the  lung 
may  become  adherent  to  the  drainage  opening. 
There  is  thus  formed  a  short  channel,  leading 
directly  from  the  skin  into  a  bronchus.  On 
coughing,  air  and  a  slight  amount  of  bron- 
chial secretion  is  expressed.  A  sinus  of  this 
description  should  be  called  a  "broncho- 
cutaneous  hstula  (Fig.  9).  They  are  exceed- 
ingly difficult,  if  not  impossible,  to  cure 
without  operation,  because  the  bronchial 
and  cutaneous  epithelium  become  continuous 
and  form  a  so-called  "lip  fistula." 

In  rare  instances  I  have  succeeded  in  curing 
such  a  fistula  by  a  thorough  cauterization  of 
the  tract  with  a  fine  Paquelin  cautery;  more 
often  this  procedure  is  not  successful.  For- 
merly I  practiced  extensive  operations  upon 
these  cases,  the  operation  consisting  in  an 
extensive  thoracoplasty  followed  by  the  ex- 
cision and  suture  of  the  sinus.  I  believe, 
however,  that  in  most  instances  this  is  not 
necessary.  Satisfactory  results  are  obtained 
by  mobilizing  the  lung  and  excising  the  sinus. 
thereby  converting  the  bronchocutaneous 
fistula  into  a  pleuropulmonary  fistula.  The 
subsequent  healing  is  not  as  a  rule  pro- 
tracted. An  inversion  suture  of  the  fistulous 
opening  in  the  lung  may  shorten  the  period 
of  healing. 

RECURRENCES 

The  question  of  recurrences  is  intimately 
connected  with  that  of  chronic  empyema; 
in  fact  chronic  empyema  may  well  be 
defined  as  one  which  has  a  tendency  to  recur. 

If  we  analyze  the  physical  forces  which 
enter  into  the  healing  of  an  empyema,  we 
will  find  thai  they  are  composed  of  a  number 
of  factors,  all  of  which  tend  to  diminish  the 
thoracic  cavity.  They  are.  first,  the  dia- 
phragm ascends;  second,  the  direction  of 
the  ribs  becomes  more  vertical;  third,  the 
intercostal  spaces  become  narrower,  and 
fourth,  the  arc  of  the  ribs  approaches  closer 
to  the  median  line.  At  the  same  time  the 
lung  expands  until  the  parietal  and  visceral 
pleura  become  adherent.  It  is  only  when 
this  stage  has  been  reached  that  we  can  speak 
with  any  degree  of  certainty  about  a  cure; 
whenever  a  space  is  left  there  is  always  the 
possibility  of  a  recurrence.     Broadly  speak- 


ing, therefore,  these  reaccumulations  are 
always  a  reflection  upon  the  treatment,  for 
they  usually  mean  that  drainage  and  anti- 
septic treatment  of  the  cavity  have  been  dis 
continued  prematurely.  I  have  found  that 
this  contingency  is  particularly  liable  to  occur 
if  the  external  incision  is  closed  operatively, 
because  it  not  infrequently  happens  that  good 
judgment  is  supplanted  by  haste  Even  the 
strictest  precautions  such  as  smears  and  bac- 
teriological cultures,  do  not  always  furnish  a 
reliable  guide  to  the  presence  or  absence  of 
micro-organism';.  It  again  only  proves  the 
value  of  the  well  recognized  axiom  in  medi- 
cine, that  a  negative  proof  is  no  proof.  An 
excellent  resume  of  the  recurrences  after 
empyema  has  been  compiled  by  Franklin 
A.  Stevens  (5).  Stevens  shows  that  recurren- 
ces are  less  frequent  after  the  Carrel-Dakin 
treatment,  as  proved  by  the  following  figures: 
(i)  Healed  without  Carrel-Dakin  treatment, 
56  cases,  recurrences  in  10  cases,  or  18  per 
cent;  (2)  healed  with  Carrel-Dakin  treatment, 
63  cases,  recurrences  in  3  cases,  or  4.7  per  cent. 

The  diagnosis  of  recurrent  empyemata  is 
difficult  if  the  signs  and  symptoms  are  not 
marked.  Examinations  with  the  X-ray,  es- 
pecially stereoscopically,  are  of  prime  help. 

The  treatment  of  recurrent  empyema  difl'ers 
in  no  way  from  that  of  ordinary  empyema. 
Owing  to  the  narrowing  of  the  intercostal 
spaces  it  is  usually  preferable  to  resect  a  rib. 

CHRONIC    EMPYEMA    SINUS 

It  has  been  customary  to  make  a  very  defin- 
ite distinction  between  these  and  the  pre- 
A-iously  discussed  cases  of  chronic  empyema. 
There  is  in  reality  no  diflterence;  it  is  merely 
a  question  of  degree.  Cases  of  chronic  em- 
pyema exist,  in  which  there  is  a  large  cavity 
and  a  short  sinus;  others  have  a  long  sinus  and 
a  small  ca\ity.  Special  operative  procedures 
in  large  numbers  have  been  described,  most 
of  which,  to  my  mind,  without  any  particular 
justification  I  believe  what  I  have  said  of 
the  treatment  of  chronic  empyema  in  general, 
applies  to  that  of  the  chronic  sinuses  as  well. 

MAJOR  THORACOPLASTIC   OPERATIONS 

In  spite  of  the  best  of  care  some  cases  of 
empyema  will  not  heal.     I  have  no  hesitancy 
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in  stating,  however,  that  if  the  treatment  of 
the  acute  and  chronic  stage  is  carried  out  a- 
long  the  lines  laid  down  in  previous  portions 
of  my  paper,  their  number  will  be  infinitesimal 
as  compared  to  former  times.  It  is  in  these 
cases,  and  in  these  cases  only,  that  recourse 
must  be  had  to  one  of  the  major  operations, 
so  called. 

The  major  operations  (and  I  use  the  word 
"major"  deliberately,  because  not  one  of  the 
originators  of  the  method  will  own  up  to  the 
real  "major"  character  of  his  operation)  can 
be  divided  into  two  main  groups : 

1.  Those  which  aim  to  obhterate  the  empy- 
ema cavity  by  collapsing  the  chest  wall  (Est- 
lander,  Schede,  Quenu,  Beck). 

2.  Those  which  aim  at  a  re-expansion  of  the 
lung  by  freeing  it  from  the  heavy  fibrous 
deposit  which  binds  the  lung  down  (Delorme, 
Fowler,  Ransohoff,  Lilienthal). 

It  is  exceedingly  difficult  to  make  a  positive 
indication  as  to  the  choice  between  these 
operations.  They  all  have  a  very  definite 
mortahty.  The  lowest  mortahty  is  in  the 
Estlander  operation  (about  15  per  cent), 
but  the  real  indications  for  this  operation  are 
exceedingly  hmited.  The  Schede  operation 
has  a  much  higher  primary  mortahty  (about 
25  per  cent).  The  definite  cures  in  all  vary 
between  50  and  60  per  cent. 

During  my  niihtary  service,  before  I  found 
that  I  could  heal  chronic  empyema  by 
simpler  methods,  I  performed  a  number  of 
Schede,  Estlander  and  Delorme  operations. 
All  of  my  patients  were  in  such  excellent 
physical  condition,  through  their  preliminar)' 
treatment  and  sterilization,  that  I  did 
not  have  a  single  fatal  issue.  In  passing  I 
may  mention,  that  I  have  found  the  decorti- 
cation operation  particularly  difficult  in  the 
empyemata  caused  by  the  haemolytic  strep- 
tococcus. Of  late  again,  more  frequent  re- 
course is  had  to  the  decortication  operation 
in  the  army,  and  I  am  given  to  understand 
^\^th  very  gratifying  results. 

CONCLUSIONS 

1 .  Empyema  in  most  instances  results  from 
the  rupture  of  a  small  subpleural  pulmonary 
abscess. 

2.  An  empyema  is  the  final  stage  of  a  pro- 


cess, in  which  the  first  stage  is  a  serous  pleu- 
risy, and  the  second  a  seropurulent  pleurisy. 
The  latter  is  the  so-called  "formative"  stage 
of  an  empyema. 

3.  The  "formative"  stage  of  an  empyema 
is  unaccompanied  by  recent  pleural  adhesions. 
The  stage  of  "acute"  empyema  is  always  ac- 
companied by  adhesions. 

4.  The  vast  majority  of  empyema  is  of  the 
encapsulated  variety.  \'ery  few  occupy  the 
entire  pleural  space. 

5.  The  treatment  of  empyema  should  be 
begun  in  the  formative  stage  before  the 
exudate  has  been  converted  into  frank  pus. 

6.  It  is  unwise  to  perform  an  operation  in 
the  formative  stage.  The  mortality  is  terrific, 
because  the  accompanying  pneumonia  is 
still  in  full  bloom,  and  furthermore,  because 
of  the  absence  of  adhesions  there  occurs  an 
acute  pneumothorax  with  "fluttering  of  the 
mediastinum,"  and  consequent  embarrass- 
ment of  the  action  of  the  heart. 

7.  The  best  surgical  procedure  in  the  for- 
mative stage  is  repeated  aspirations,  done  as 
often  as  is  indicated,  in  order  to  reUeve  the 
embarrassment  due  to  mechanical  pressure 
of  the  rapidly  accumulating  fluid.  In  a  few 
cases  this  measure  is  even  curative. 

8.  Feeding  with  a  cHet  rich  in  calories  is  an 
important  adjuvant  in  the  treatment  of  the 
formative  stage. 

9.  The  treatment  in  the  acute  stage  of 
empyema  consists  in  simple  intercostal  tho- 
racotomy. This  operation  need  not  be  con- 
sidered an  urgent  one,  and  should  be  per- 
formed when  the  patient's  condition  is 
otherwise  perfectly  satisfactory.  This  is  the 
so-called  "late"  operation. 

10.  Urgent  thoracotomy  is  indicated  only 
in  acute  pyo-pneumothorax. 

11.  The  Carrel-Dakin  treatment  has  proved 
of  superlative  value  in  the  postoperative 
treatment  of  empyema,  and  should  be  in- 
stituted in  every  case.  There  are  no  contra- 
indications to  its  use. 

12.  The  mortality  of  acute  empj-ema  by 
these  methods  is  lower  than  that  reported 
by  other  methods  of  treatment. 

13.  Empyema  cavities  heal  by  three  methods: 
a.  By  the  formation  and  absorption  of  a 

sterile  exudate. 
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b.  By  the  formation  and  "absorption" 
of  a  closed  pneumothorax. 

c.  By  the  "classical"  method,  i.e.,  ex- 
pansion of  the  lung  and  obliteration 
of  the  pleural  cavity. 

14.  Chronic  empyema  should  not  occur,  or 
should  at  least  become  very  rare,  if  the  meth- 
ods of  treatment  of  acute  empyema,  as  form- 
ulated above  are  practiced. 

15.  "Chronic"  cases  may,  therefore,  be  cie- 
fined  as  empyemata  which  are  not  amenable 
to  treatment  with  Carrel-Dakin. 

16.  Recurrences  in  empyema  are  usually 
the  result  of  undue  haste  in  closing  the  thor- 
acotomy   opening.     The   percentage   of   re- 


currences   is     less    after    the    Carrel-Dakin 
method  of  treatment  than  after  any  other. 

17.  The  vast  majority  of  operations  that 
have  been  devised  for  chronic  empyema  will 
have  a  very  limited  field  of  usefulness,  if  the 
methods  of  treatment  advocated  above  are 
carried  out. 
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THE  PHYSICIAN  AND  SURGEON  IN  THE  INDUSTRIAL  ERA' 

By  otto  p.  GEIER,  M.D.,  Cincinnati,  Ohio 


IN  the  great  chaos  of  world  thought  today 
two  outstanding  problems  present  them- 
selves for  solution:  (i)  How  may  inter- 
national peace  be  brought  about?  (2)  How 
may  industrial  or  national  peace  be  brought 
about? 

I  hold  that  these  two  questions  are  in- 
separable. Permanent  international  peace 
will  never  exist  until  there  be  peace  and  unity 
among  the  people  that  go  to  make  up  each 
nation.  The  master  minds  of  the  world  are 
at  work  on  the  first  problem. 

The  second  problem,  touching  upon  in- 
dustrial peace — the  success,  health,  unity,  and 
contentment  of  the  people  of  the  nation, 
is  the  one  that  concerns  us  tonight.  It  is 
individual — it  is  directly  and  universally 
personal.  No  one  of  us  can  escape  the  re- 
sponsibility of  finding  answer  to  the  question 
that  bears  on  the  success,  health,  and  peace 
that  shall  come  to  each  indi\ddual,  the  sum 
total  of  which  is  finally  forged  into  a  national 
life.  How  this  may  be  brought  about;  how 
these  indiAaduals  may  be  drawn  nearer  to 
an  established  order  of  peace  and  harmony; 
how  they  may  be  influenced  toward  maxi- 
mum production  for  their  own  success  and 
for  the  community  welfare;  how  they  may 
be  brought  to  their  best  citizenship,  actively 


in  support  of  their  own  government;  and 
finally,  how  that  government  may  come  to 
be  but  the  composite  expression  of  the  best 
desires  and  ambitions  of  men,  is  the  special 
challenge  that  comes  to  the  medical  profession. 

It  has  been  indelibly  impressed  on  us  these 
past  few  years  that  if  the  majority  of  the 
persons  that  make  up  a  nation  are  badly 
dealt  with;  if  they  believe  injustice  prevails, 
if  they  feel  that  their  Uving  and  working 
conditions  are  unfair,  then  a  state  of  unrest 
and  publicly  expressed  dissatisfaction  will 
result,  production  is  interfered  with,  suifer- 
ing  and  want  ensue,  government  then  becomes 
unstable,  and  crime  of  every  known  variety 
becomes  rampant.  These  things  are  destruc- 
tive to  citizenship — they  are  a  bUght  on 
national  life. 

Our  subject,  "The  Physician  and  Surgeon 
in  the  Industrial  Era,"  is  most  timely.  This 
is  not  only  the  industrial  era,  but  also  the  era 
of  greatest  industrial  strife.  Public  disorder 
and  strife  originate  almost  wholly  in  the 
clash  of  opinion  between  organized  money  and 
organized  labor.  Strikes  and  lock-outs,  with 
their  attendant  turmoil,  are  but  outward 
signs  of  a  constant  warfare  that  is  going  on 
between  these  groups.  Thus  we  are  uncom- 
fortably reminded  daily  that  ours  is  the  in- 
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dustrial  era;  that  the  individualistic  \^ew- 
point  no  longer  holds;  that  we  must  adjust 
our  work  and  our  thinking  to  large  groups  and 
great  units  of  society;  that  we  must  think 
in  terms  of  the  mass  rather  than  of  the  indi\-id- 
ual;  that  this  is  the  day  of  group  action;  that 
this  is  the  day  for  mass  treatment. 

Recall,  if  you  will,  the  national  peril  of 
business  stagnation  and  starvation  that 
England  has  just  faced;  recall  also  the  similar 
situation  in  our  own  country  three  years  ago 
when  the  railroad  brotherhoods  forced  the 
nation  to  its  knees  in  the  passage  of  the 
Adamson  law.  Its  recent  arrogant  progeny 
is  the  Plumb  bill.  We  have  but  just  passed 
the  crisis  of  the  steel  strike,  only  to  be  threat- 
ened b)'  a  coal  famine,  with  its  almost  Kmit- 
less  possibilities  for  nation-wide  disaster. 
Here  the  ultimatum  of  organized  labor  is  for 
a  six-hour  day,  a  five-day  week,  and  60  per 
cent  increased  pay.  This  is  but  another  ex- 
ample of  the  \icious,  ever-widening  circle  of 
higher  costs  with  lowered  production;  yes, 
actual  shortage  of  an  industrial  and  domestic 
necessity. 

This  type  of  demand  by  labor,  coupled 
with  successful  propaganda  by  the  I.  W.  W.'s, 
the  bolshe\-iki,  and  the  radical  sociahsts, 
strikes  terror  to  all  serious  thinking  men. 
Russia  exemplifies  what  happens  to  industry 
and  production  when  rampant  radicalism 
overwhelms  a  country.  Industrial  stagnation 
— insufficient  production — hunger,  means  a 
revolution.  All  men  and  groups  of  men  of 
any  moral  or  mental  status  or  leadership 
must  definitely  assign  themselves  to  the  task 
of  stilling  the  present  unrest.  Selfish  interest 
and  self  welfare  demand  it.  The  wave  of 
temporar}'  patriotism  is  over.  The  patient 
understanding  and  daily  patriotism  must 
prevail  for  the  future  years.  Xo  class  is  more 
challenged  by  these  facts  than  is  the  out 
standing  group  of  physicians  and  surgeons. 

What  part  is  our  profession  plajing  in 
this  post-war  psychology — this  industrial 
and  social  crisis?  Are  we  making  our  con- 
tribution to  the  study  of  the  problems  of 
industry  and  labor?  Have  we  adjusted  the 
science  of  meditine  to  the  needs  of  these  two 
groups,  or  ha\-e  we  practiced  our  profession 
with  indi\aduals  just  as  we  might  have  done 


one  hundred  years  ago?  Have  we  not  failed 
to  develop  a  consciousness  of  group  problems? 

Bear  with  me  in  asking  these  personal 
questions.  Is  it  not  paradoxical  that  the 
physician,  who  to  his  patient  appears  as  the 
most  socially-minded  indi\-idual,  should  prove 
so  unsocial  and  so  inactive  in  his  public 
thinking?  Is  it  not  strange  that  we  who  have 
the  closest  view  of  the  intimate  living  and 
thinking  of  the  people,  should  play  so  small 
a  part  in  the  disposition  of  their  indi\'idual 
or  group  hves?  Dare  we  any  longer  stand 
aloof  and  fail  to  make  ourselves  felt  in  the 
great  social  and  economic  changes  that  are 
taking  place?  Is  it  not  equally  strange  that 
we  should  retain  such  a  narrow  perspective 
of  the  capacity  of  the  profession  to  assist  in 
these  national  problems?  Health  and  sanity 
— these  are  basic  of  all  these  considerations. 
Are  we  doing  all  we  can  to  bring  them  about? 
This  would  seem  to  be  our  especial  function 
in  society.  And  yet  the  most  far-reaching 
social  measures  which  have  to  do  with  care 
and  cure  of  disease  and  accident  have  been, 
and  are  being  framed  into  legislation  without 
taking  us  into  account. 

As  an  illustration,  were  our  surgeons  care- 
fulty  consulted  when  Workmen's  Compensation 
Acts,  for  the  care  of  industrial  accidents, 
were  established?  Are  we  satisfied  with  the 
appUcation  of  this  law?  Isn't  it  a  fact  that, 
generally  speaking,  medical  men,  not  qualified 
surgeons,  are  tinkering  with  the  industrially 
injured?  For  the  worker,  this  means  pro- 
longation of  the  case,  greater  loss  of  wage, 
unnecessary  invalidity,  with  practically  no 
scientific  rehabihtation;  for  the  employer, 
it  means  the  idle  machine,  lowered  production, 
with  higher  cost;  for  society,  it  ine\-itably 
means  definitely  lowered  standards  of  Ii\'ing 
and  higher  costs  of  li\-ing. 

On  the  other  hand,  was  the  profession 
entitled  to  much  consideration?  Is  it  not  a 
fact  that  for  years  we  blindly  went  on  repair- 
ing the  hundreds  of  thousands  annually  in- 
jured and  maimed,  without  public  protest 
and  -w-ithout  suggesting  an  improved  pro- 
gram? It  occurred  to  labor  to  seek  compensa- 
tion for  lost  time  from  accidents,  and  pay- 
ment by  the  state  of  the  surgeon's  fees.  In 
the  very  nature  of  the  case,  labor  could  have 
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no  knowledge  as  to  how  to  obtain  the  best 
surgical  results  for  the  injured,  yet  they 
dictated  the  law.  Moreover,  it  remained  for 
industry,  not  the  profession,  to  set  under  way 
that  wonderful  safety  first  movement,  which 
has  reduced  death  and  accidents  by  approxi- 
mately 50  per  cent.  Is  the  obligation  not 
upon  us  now  to  propose  the  proper  type  of 
surgical  organization  under  Workmen's  Com- 
pensation Acts  that  shall  place  all  of  the 
surgery  rendered  the  injured  workmen  under 
the  super\ision  of  the  best  trained  men  in 
the  profession,  who,  with  a  corps  of  assistants, 
and  with  the  states  di\-ided  into  districts 
for  such  supervision,  will  see  to  it  that  justice 
is  done  both  the  injured  worker  and  the 
profession? 

Are  we  not  assuming  the  same  negative 
attitude  toward  the  movenient  for  the  better 
organized  application  of  group  curative  medi- 
cine? Are  not  the  phj-sicians  practically 
being  ignored  by  the  framers  of  Compulsory 
Sickness  Insurance,  another  group  program? 
And  yet  we  shall  all  admit  that  the  future  of 
the  scientific  teaching  of  medicine,  as  well 
as  its  economic  practice  or  application,  will 
be  absolutely  determined  b\'  the  enactment 
of  such  a  law.  Unless  the  profession  comes  out 
of  its  social,  or  rather  unsocial  torpor,  we  may 
be  sure  that  such  legislation  will  be  made  to 
fit  the  whims  of  the  perniciously  active  re- 
former, whether  or  no  it  pleases  us  or  benefits 
labor  or  capital.  Here  again  we  have  per- 
mitted industry,  unaided,  to  x-isualize,  ahead 
of  us,  the  necessity  of  a  constructive,  pre- 
ventive health  program,  as  an  integral  part 
of  any  intelligent  legislation  for  Health 
Insurance.  Does  this  recital  of  our  social 
inactivities  possibly  suggest  why  we  have 
been  so  unsuccessful  in  our  demands  for  a 
Federal  Department  of  Health? 

How  can  we  understand  and  contribute 
to  economic  and  social  legislation  unless  we 
get  a  near  \-iew  of  the  problems  of  labor  and 
industry?  Can  we  do  this  best  merely  by 
prolonging  our  scientific  discussions  in  se- 
questered places,  or  by  also  entering  into  the 
life  and  understanding  of  industry,  learning 
there  to  apply  our  science  intensively  for  the 
early  recognition  of  disease  and  its  prompt 
cure?    It  is  here  through  supervision  of  the 


group  that  education  of  the  adult  for  the 
prevention  of  disease  and  accident  may  be 
best  applied.  Energ\-  applied  to  the  group 
always  means  a  maximum  result  with  a  mini- 
mum ctTort.  On  the  other  hand,  can  we  hope 
to  mold  the  attitude  of  organized  labor 
toward  health  programs  unless  we  olTer  a 
solution  to  the  back-breaking  load  that  pre- 
ventable disease  and  suffering  is  causing  the 
worker?  Are  we  strong  enough  to  overcome 
its  objection  to  physical  examination  and 
medical  supervision  of  the  worker  as  a  national 
economic  asset? 

We  must  recognize  that  almost  all  old 
standards  of  thinking  are  in  the  discard. 
We  are  passing  through  a  period  of  unstable 
thought.  The  pendulum  has  swung  far  and 
wide.  The  autocratic  employer  of  yesterday 
is  more  than  matched  by  the  autocratic  em- 
plovee  of  today.  Our  profession,  along  with 
a  great  mass  of  people,  is  in  the  arc  of  the 
swing,  and  must  needs  be  on  its  guard. 

If  the  world  is  to  progress,  the  medical 
profession  must  render  its  best  service,  in- 
dispensable to  the  main  groups  of  society. 
Are  we  perhaps  not  the  very  latent  force  that 
if  properly  applied,  will  do  much  to  establish 
better  relations  between  labor  and  capital, 
a  new  confidence  between  these  warring 
factions,  a  better  understanding  on  the  part 
of  each  of  the  difficulties  and  purposes  of  the 
other.  We  can  help  close  the  gap — narrow 
the  gulf — bj'  humanizing  industry.  This 
approachnient  will  come  not  by  the  fact  that 
the  physicians  will  act  as  mediators  in  am^ 
active  struggle,  but  by  daily  furnishing  human 
contacts  on  which  better  understanding  and 
greater  tolerance  are  created.  In  actual 
industrial  practice  the  physician  acts  as  the 
haison  force  between  emploj-er  and  emplo}-ee. 

If  such  premise  be  sound,  if  any  such  hope 
of  new  human  service  exist,  it  behooves  us 
as  a  profession  to  take  inventory  and  better 
fit  ourselves  for  this  national  reconstruction. 
We  have  still  to  demonstrate  our  worth. 
Our  usefulness  in  public  discussion  of  serious 
labor  problems  is  not  noteworthy. 

Did  it  strike  any  of  you  as  curious  that  the 
President  did  not  include  a  member  of  our  pro- 
fession in  his  National  Industrial  Conference 
at  Washington,  which  began  on  October  6? 
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Organized  labor  is  given  13  representatives 
with  four  additional  from  the  railroad  broth- 
erhoods, making  17  in  all;  the  United  States 
Chamber  of  Commerce,  and  the  National 
Industrial  Conference  Board  are  each  given 
5  representatives;  while  the  farmers'  organ- 
ization and  the  bankers'  association  are 
allowed  3  and  2  members  respectively.  One 
would  gather  from  the  above  that  the  organiz- 
ed portions  of  society  have  their  interests 
fairly  well  protected  in  this  conference. 
Can  we  say  as  much  for  the  public,  which  all 
too  frequently  finds  itself  squeezed  by  the 
pressure  which  any  two  contending  forces 
happen  to  exert  on  each  other? 

It  is  interesting,  therefore,  to  note  which 
of  the  fifty-seven  varieties  of  statesmen  who 
have  been  appointed  to  the  National  Indus- 
trial Conference,  are  represented  in  the 
twenty-five  indi\aduals  chosen  to  appear  in 
behalf  of  the  public.  Unofficial  record  and 
W/io's  Who  ill  America  reveal  the  fact  that 
the  pubKc  is  here  represented  by  one  broker; 
two  bankers;  two  socialists,  one  a  writer  and 
the  other,  once  an  aspirant  for  public  ofiice 
in  New  York;  one  president  of  a  farm  bureau 
federation;  a  cotton  manufacturer;  a  clothing 
manufacturer;  three  directors  of  large  corpora- 
tions; one  attorney  for  railroads;  one  paper 
bag  manufacturer;  one  wagon  manufacturer; 
one  editor  of  a  farm  paper;  one  designated  as 
a  lawj'er  and  politician;  another  known  as 
"potato  king";  one  indicated  as  oil  operator 
and  lobbyist;  one  woman  publicist:  two 
women  social  workers;  along  with  John  D. 
Rockefeller,  Jr.,  Elbert  H.  Gary,  of  the  steel 
corporation,  and  Dr.  Charles  W.  Eliot, 
president  emeritus  of  Harvard  College. 

The  one  issue  that  is  not  controversial  in 
this  conference  is  that  of  decent  li\'ing  and 
working  conditions.  Within  this  issue  arc 
bound  up  problems  of  shop  sanitation,  the 
question  of  working  conditions,  prevention 
of  occupational  disease  and  accidents,  medical 
superx-ision  with  physical  examination,  to 
say  nothing  of  the  living  conditions — housing 
and  community  health  programming.  These 
are  factors  in  the  industrial  relations  con- 
ference to  which  the  physician,  with  his 
scientific  training  and  social  \iewpoint,  might 
have   given  invaluable  suggestions,  and  yet 


we  were,  of  all  the  professions,  distinctly 
counted  out.  These  are  the  things  that  make 
for  the  success,  health,  unity,  and  content- 
ment of  the  people  and  are  vital  to  national 
and  international  peace. 

If  production  is  the  keystone  of  a  world 
reconstruction,  and  if  health  and  sanity  be 
so  large  a  factor  in  production,  had  we  not 
better  move  the  physician  out  of  his  private 
oflice  and  into  industry?  Here  he  will  soon 
be  less  an  individualist.  He  need  not  be  less 
scientific,  but  he  certainly  will  be  more  use- 
full}-  scientific,  as  he  touches  elbows  with 
those  who  rarely  see  or  know  the  best  that 
is  in  medicine  or  surgery.  He  will  be  applying 
to  the  great  mass  of  workers — the  backbone 
of  the  nation — that  great  storehouse  of 
scientific  knowledge  and  research  which  today 
is  finding  appKcation  in  only  a  fractional 
part  of  the  population. 

It  has  become  axiomatic  that  only  the  rich 
and  the  very  poor  get  the  best  that  we  have 
to  give  as  a  profession.  This  fact  becomes 
startling  when  viewed  from  the  industrial 
clinic.  Your  hospital  or  medical  college 
clinic  only  meets  a  fraction  of  the  problem. 
You  are  working  there  with  those  who  have 
fallen  below  the  poverty  line — too  late  to  do 
preventive  social  work,  often  too  late  to  do 
preventive  medical  or  surgical  work.  And 
what  a  wondrous  waste  of  energy,  for  only 
about  15  per  cent  of  your  clinical  cases  ever 
return  for  further  observation.  The  clinic 
within  industry  prevents  the  unfortunate 
but  good  American  workman  from  reaching 
the  poverty  line — it  keeps  him  out  of  the 
charity  class. 

Within  the  past  decade  there  has  developed 
as  a  result  of  a  strong  demand  .on  the  part 
of  industry,  a  new  specialty  to  which  hun- 
dreds of  our  profession  are  now  devoting 
themselves.  The  industrial  physician  and 
surgeon  is  desperately  attempting  to  cope 
with  the  manifold  economic  and  social  prob- 
lems that  are  being  brought  to  liis  attention. 
He  is  making  himself  familiar  with  the  health 
problems  of  industrial  institutions  and  those 
of  the  community.  He  is  trying  to  make  liim- 
self  the  master  of  the  mechcal  and  surgical 
problems  of  industry,  wliich  I  assure  you 
are    quite    distinctive    from    those    that    the 
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general  practitioner  and  surgeon  meets.  He 
must  have  knowledge  of  the  sanitary  standards 
of  plants,  of  occupational  diseases,  the  sub- 
ject of  fatigue,  the  principles  of  safety  work; 
he  must  know  how  to  approach  the  subject 
of  the  medical  supcr\-ision  of  the  employees, 
with  special  emphasis  on  i)hysical  examination, 
the  proper  jilacemcnt  of  the  employee,  dental 
hygiene,  and  nursing  service;  he  must  have  a 
real  interest  in  the  broad  question  of  personal 
relations  in  industry,  must  understand  em- 
ployment methods,  with  the  proper  recording 
of  absence,  lateness,  illness  and  injury,  labor 
turn-over,  and  their  bearing  upon  production; 
he  must  know  the  problem  of  the  health  of 
the  employee  in  relation  to  the  establishment 
funds,  or  "mutual  aid  associations'"  as  well 
as  the  other  factors  of  industrial  health — 
recreation,  food,  cafeterias,  rest  periods,  and 
soon. 

The  subject  of  lost  time  from  work  on 
account  of  illness,  injury  and  other  causes, 
is  being  continually  related  to  the  man's 
producti\'ity  and  earning  capacity,  and  in 
this  way  the  physician's  knowledge  of  medi- 
cine and  surgery  becomes  a  factor  in  economic 
hfe.  It  is  the  business  of  the  industrial  phy- 
sician and  surgeon  to  discover  the  existence 
of  unhealthy  working  and  factory  conditions, 
— the  matter  of  inadequate  ventilation,  light- 
ing, driiiking  water,  toilet  and  locker  facil- 
ities. These  things,  along  with  the  occurrence 
of  dust,  fumes,  gases,  poisons,  overcrowding, 
unnecessary  noises,  excessive  variations  in 
temperature  and  humidity,  some  of  which 
produce  an  impaired  \'itality  and  low  output, 
are  his  daily  concern.  The  subject  of  fatigue, 
along  with  monotony,  speed,  and  overtime, 
all  become  the  problems  of  the  industrial 
physician,  to  be  weighed  in  as  factors  in 
inefficiency  and  low  earning  capacity.  Who 
can  say  how  far  fatigue  brings  on  soreness 
of  mind,  and  again  how  far  soreness  of  mind 
predisposes  to  bodily  fatigue?  To  what 
degree  is  that  soreness  of  mind  expressed  in 
unrest? 

When  this  type  of  work  is  well  done,  the 
physician  becomes  a  social  and  medical 
engineer.  He  makes  available  to  the  mass 
of  working  men  the  best  surgical  and  medical 
skill;  he  intensively  educates  the  worker  to 


the  dollars  and  cents  value  of  good  health 
and  personal  hygiene;  and  finally,  and  perhaps 
most  important,  he  gives  the  employer  ac- 
curate knowledge  of  the  social,  econonric  and 
health  conditions  of  the  worker,  otherwise 
unobtainable.  He  affords  to  the  emjiloying 
class,  interest  in  and  greater  appreciation  of 
the  value  of  community  health,  and  thus 
makes  for  the  extension  of  public  health 
control. 

Out  of  this  great  human  laboratory  comes 
the  conviction  that  the  medical  profession 
must  square  itself  with  the  conditions  that 
obtain  in  this  industrial  era.  This  experience 
spells  a  need  for  group  diagnostic  clinics, 
where  the  average  worker  may  pay  a  reason- 
able charge  for  the  best  diagnosis.  The  in- 
dustrial clinic,  acting  as  a  diagnostic  clearing 
station,  is  continually  sending  to  the  physician 
and  surgeon  on  the  outside,  cases  requiring 
operative  and  medical  procedure.  Too  fre- 
quently these  cases  are  being  charged  out 
of  proportion  to  their  capacity  to  pay. 

It  may  amaze  you  to  know  that  the  average 
worker  receives  his  first  complete  physical 
examination  in  the  industrial  clinic.  He 
is  too  often  the  victim  of  blind,  gun-shot 
prescriptions.  The  industrial  clinic  is  teach- 
ing him  to  seek  a  better  type  of  physician  for 
himself  and  his  faniih',  and  in  that  sense  the 
industrial  ph}sician  is  tending  to  raise  the 
standard  of  private  practice  on  the  outside. 

In  attempting  to  secure  this  better  medical 
and  surgical  attention,  the  inadequacy  of 
hospital  and  clinical  facilities  to  care  for  the 
man  who  desires  no  charity,  but  who  de- 
serves the  profession's  best  ser\ice  at  his 
price,  becomes  apparent.  Whether  the  work- 
man can  receive  his  just  dues  in  this  regard 
without  the  intervention  of  some  system  of 
social  insurance,  remains  for  our  profession, 
in  conference  with  political  and  social  econ- 
omists, to  deterniine.  Again  we  have  a  group 
problem  calling  for  mass  treatment. 

The  industrial  physician  is  doing  much  to 
mold  opinion  in  behalf  of  preventive  medicine. 
He  is  intensively  educating  the  worker  to  care 
for  his  health.  Our  mortality  rates  can  only 
be  further  lowered  by  such  t}-pe  of  work,  for 
the  public  seems  to  have  reached  a  saturation 
point   in   regard    to  the  educational  appeals 
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sent  through  the  press  by  health  departments. 
Industry  can  make  use  of  the  economic 
pressure  to  secure  attendance  to  health  mat- 
ters. 

The  industrial  physician  recognizes  not 
only  the  particular  symptom  of  the  patient 
in  his  clinic,  but  he  visualizes  through  him 
the  shop,  the  bench,  the  particular  occupation, 
that  is  affecting  him;  the  dirt,  the  danger,  the 
monotony,  the  home  en\aronment  of  the  man 
before  him.  His  preachments  for  healthful 
living  are  readily  translated  into  the  fact 
that  each  day  of  illness  means  a  cramped 
budget  at  home;  that  prolonged  absence  on 
account  of  preventable  accident,  is,  through 
lowered  production,  adding  to  the  cost  of 
living. 

It  must  be  apparent  that  service  of  this 
type  is  more  than  mere  medical  or  surgical 
service;  that  it  is  intensely  conservative  of 
the  body  and  mind  of  the  worker;  that  it 
humanizes  his  place  of  work;  that  it  must 
change  his  attitude  toward  his  job  and  officials 
in  the  plant;  that  it  paves  the  way  for  clearer 
thinking  and  greater  self-expression;  that  it 
substitutes  personality  for  the  mere  dull  cog 
in  the  macliine;  that  it  calls  out  character 
both  in  the  employer  and  the  employee; 
that  we  thus  secure  an  improved  mass  moral- 
ity in  both  groups,  and  hasten  the  day  of  the 
true  spirit  of  justice  and  good  will  in  industry, 
the  day  of  a  real  democracy  between  men. 

These  are  some  of  the  problems  that  the 
physician  and  surgeon  of  the  industrial  era, 
must  meet.  These  are  questions  which 
particularly  challenge  the  attention  of  this 
society,  which  has  within  its  membership 
men  with  vision,  who  see  things  in  a  big  way, 
who  have  shown  an  ability  to  do,  who  have 


developed  a  capacity  for  leadership.  Your 
society  has  the  power  to  sway  medical  and 
public  opinion;  you  have  the  organization  to 
carry  out  any  plan  to  reach  any  goal  you 
set  for  yourselves.  It  is  for  you  to  evaluate 
this  new  specialty — to  institute  appropriate 
courses  in  medical  colleges;  to  further  its 
wider  extension  in  industry.  Please  remem- 
ber that  unless  the  task  outlined  for  the' 
industrial  phj^sician  is  accepted  by  him,  there 
is  no  one  else  who  can  undertake  the  task. 

It  is  for  the  medical  profession  at  large  to 
determine  what  place  it  will  hold:  whether 
in  the  swift  current  of  thought,  or  in  the 
quiet  eddies;  whether  to  stay  on  the  edge  of 
life,  or  close  up  to  the  great  melting  pot  of 
human  experience;  whether  to  remain  as 
spectators,  or  join  in  the  struggle  of  progress; 
whether  to  rest  in  billet,  or  press  on  to  the 
firing  Hne,  where  men  are  fighting  for  Kfe's  goal. 

The  responsibiUty  of  leading  the  profession 
at  large  can  well  be  left  with  this  society. 
I  refuse  to  believe  that  you  will  not  use  your 
tremendous  influence  in  this  industrial  crisis 
to  set  the  people  thinking  sanely;  that  you 
will  not  assist  in  placing  the  medical  [pro- 
fession back  among  the  people — the  doers 
and  the  hewers;  to  reproduce  the  original 
place  of  the  physician  in  society,  that  of 
priest,  confessor,  teacher  and  healer;  that 
you  will  not  help  place  our  medical,  surgical 
and  philosophical  service  right  out  among  the 
people — place  it  at  the  ignition  point  of  Hfe, 
where  it  can  be  consumed  and  help  fashion  into 
thought  and  being  a  national  life  commensur- 
ate with  the  standards  of  those  who  set  up 
our  great  repubUc.  The  obhgation  is  yours; 
the  service  asked,  ennobling;  the  opportunity 
for  enlarging  hfe,  immeasurable. 


so 
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OBSERVATIONS    IN    FIVE    HUNDRED    CASES    OF    INJURIES    OF    THE 
PERIPHERAL  NERVES  AT  U.S.A.  GENERAL  HOSPITAL  NO.  11* 

By  Lieutenant  Colonel  CHARLES  H.  FRAZIER.  M.C.,  U.S.A.  and  First  Lieutenant 
S.\MUEL  SILBERT,  M.C,  U.S.A. 


OF  the  208,000  casualties  in  the  American 
Expeditionary  Force,  there  were  in 
the  general  and  base  hospitals  in 
this  country  in  April,  1919,  3,000  patients 
with  peripheral  nerve  injuries.  Assuming 
that  15  per  cent  of  the  total  admissions  had 
been  discharged  by  this  time — a  conservative 
estimate — there  were  altogether  approxi- 
mately 4,500  peripheral  nerve  injuries  or  1.6 
per  cent  of  the  total  casualties. 

With  but  few  exceptions,  the  treatment  of 
peripheral  nerve  injuries  cUd  not  begin  until 
the  soldiers  from  overseas  became  patients 
on  this  side  of  the  Atlantic.  Ob\-iously  this 
was  a  problem  which  belonged  to  the  recon- 
struction hospitals  and  not  to  the  hospitals 
of  the  war  zones.  In  more  than  500  cases 
admitted  to  General  Hospital  Xo.  11,  there 
were  not  more  than  5  cases  in  which  the  nerve 
had  been  sutured  overseas. 

The  Surgeon  General  recognized  in  the 
management  of  peripheral  nerve  injuries  a 
problem  quite  distinct  from  that  either  of 
general  or  orthopedic  hospital  and  authorized 
the  organization  of  ten  peripheral  nerve  cen- 
ters, in  as  many  general  hospitals,  to  which 
all  patients  were  to  be  transferred  from  the 
ports  of  debarkation  or  later  from  base  hos- 
pitals, to  which  a  number  found  their  way 
with  lesions  of  the  nerves  unrecognized  at  the 
time  of  their  admission.  In  each  of  these  pe- 
ripheral nerve  centers  an  othcer,  experienced  in 
neurological  surgery,  was  assigned  and  a  con- 
sulting neurologist  and  equipment  essential 
for  examination  and  treatment  were  pro\'ided. 
As  an  additional  recognition  of  the  impor- 
tance of  the  peripheral  nerve  problem,  the 
Surgeon  General  approved  the  organization 
of  a  Peripheral  Nerve  Commission,  selected 
the  personnel,  and  issued  instructions  as  to 
the  scope  of  its  work.  Among  other  things 
this  commission  will  prepare  for  the  Surgeon 
General  a  comprehensive  report  dealing  with 
the  various  aspects  of  peripheral  nerve  in- 
juries and  the  results  obtained  by  treatment. 

*The  views  expressed  in  tlie  observations  recorded  in  this  artic'e  repres' 
to  the  cordial  co-operation  of  Majors  Coieman  and  Selling.  Captains  Ingh 
Buerki,  Cobb,  Hobson,  Kennedy,  McCutcheon  and  Silbert. 


It  has  been  my  pri\-ilege  as  consultant  in 
neuro-surgery  to  the  Surgeon  General's  office, 
to  visit  the  clinics  in  many  of  the  peripheral 
nerve  centers,  but  the  \-iews  herein  expressed 
will  be  based  more  particularly  upon  the 
obervations  of  between  five  and  six  hundred 
cases  under  my  direct  super\ision  at  General 
Hospital  Xo.  II  (Table  I). 

To  systematize  the  preparation  of  the 
cUnical  records,  printed  forms  were  prepared, 
afterward  adopted  by  the  commission  as  the 
authorized  form  for  all  the  peripheral  nerve 
centers.  A  technique  of  examination  was 
elaborated,  special  instruments  were  designed, 
and  instructions  were  issued  as  to  how  the 
phenomena  were  to  be  ehcited  and  recorded. 
Orders  were  issued  that  duphcate  copies  of 
all  clinical  records  be  furnished  to  the  Sur- 
geon General's  office  so  that  the  Commission 
might  have,  as  the  basis  for  its  final  report 
to  the  Surgeon  General,  complete  and  uni- 
form records  of  all  peripheral  nerve  lesions 
standardized  as  to  methods  of  examination 
and  record. 

SENSORY   PHENOMEN.\ 

With  regard  to  observations  upon  dis- 
turbances, we  disregarded  the  theory  of 
Head  and  his  well  known  classification  of 
'"epicritic"  and  ''protopathic"  sensory  loss. 
The  subsequent  experiments  of  Trotter  and 
Da^is^  and  later  of  Boring^  proved  the  fallacy 
of  Head's  theory  and  disproved  the  idea  that 
there  are  separate  fiber  systems  for  moderate 
(epicritic)  and  for  extreme  (protopathic) 
temperature,  tactile,  and  pain  sensibility. 
Furthermore,  the  clinical  observations  from 
the  wealth  of  material,  provided  by  the  four 
vears  of  war,  may  be  cited  in  refutation  of 
Head's  classification.  Lieutenant  Cobb,  from 
his  re\-iew  of  the  hterature  and  from  his  study 
of  the  problems  in  our  clinic,  concluded  that 
dissociations  of  sensation  due  to  peripheral 

■  J.  Physiol..  iQog.  xxxviii,  134. 

=  Quart.  J.  Exp.  Ph>'siol.,  1916,  x.  i. 

•nt  those  of  mv  associates  on  the  staff  as  well  as  my  own.     I  am  indebted 
im.  K.raus,  and  King.  First  Lieutenants  .\rnett.  Anderson,  Baird,  Behnev. 
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TABLE  I. TABLE  SHOWING  NERVES  INVOLVED 

IN  A  SERIES  OF  40O  CASES 

Upper  extremity 

Ulnar 112 

Musculospiral q6 

Median 88 

Brachial  plexus 37 

Musculocutaneous 

Facial .' 

Internal  cutaneous. . . : 

Circumflex 

Radial 

Lingual 

Hypoglossal 

Supraspinatus 


Per- 
centage 
22 

18.0 
17.3 
7.2 


Total 


Lower  Extremily 


13 
13 


378 


Sciatic 

External  popliteal . 
Internal  popliteal.. 
Anterior  tibial .... 
Posterior  tibial. . . . 
Lumbar  plexus. . . . 

Small  sciatic 

Anterior  crural. . . . 
Musculocutaneous . 


Per- 

centage 

53 

10.4 

5.? 

10.4 

II 

2, 1 

Total . 


nerve  lesions  arose  from  comparing  stimuli, 
not  only  quantitatively  different  but  quali- 
tatively unequivalent.  By  varj^ing  the  quan- 
titative values  of  the  stimuli,  dissociations  of 
sensations  could  be  produced  almost  at  will. 
In  short  they  are  artefacts  due  to  lack  of 
proper  standardization  of  the  examination. 
Hence,  it  became  apparent  that  in  the  exam- 
ination of  disturbed  sensation,  standardized 
instruments  had  to  be  employed  and  the 
examinations  conducted  under  uniform  con- 
ditions. If  the  limb  was  cold  at  one  examina- 
tion and  warm  at  another,  there  would  be  a 
difference  of  0.5  centimeters  to  2.0  centimeters 
in  the  ulnar  and  even  5  centimeters  in  the 
sciatic  distribution. 

Upon  the  adoption  of  standardized  algesim- 
eters  and  a  uniform  technique,  it  was  found 
that  in  the  examination  of  an  indi\-idual  case 
by  different  members  of  the  staff  the  sensory 
charts  were  precisely  similar  (Fig.  i).  The 
technique  included: 

a.  An  examination  for  tactile  sensibihty 
with  a  camel's  hair  brush,  so  pliable  that  the 
skin  could  not  be  depressed.  Loss  to  tactile 
sensibility  was  indicated  on  the  chart  by  lines 
representing  the  stroke  of  the  brush. 

b.  Test  for  pain  sense  with  an  algesimeter 
with  15  grams'  pressure,  indicated  when  lost 
by  large  dots  on  the  sensory  chart  (see  Fig.  2). 

c.  Test  for  deep  sensibihty  by  an  algesim- 


Fig.  I.  i^isthesimeters  devised  at  U.  S.  .■\.  General 
Hospital  No.  11  by  Captain  Ingham. 

eter  with  1000  grams'  pressure  indicated  when 
lost  by  small  dots  or  solid  black  (see  Fig.  2). 

ELECTRICAL    EXAMINATIONS 

Electrical  stimulation  of  muscles  or  nerves 
at  the  evacuation  or  base  hospital  is  an 
invaluable  aid  in  distinguishing  the  organic 
from  the  functional  paralysis.  In  the  recon- 
struction hospital  where  the  patients  are  re- 
ceived 3  to  6  months  after  the  injury,  the 
value  of  the  electrical  examination  is  twofold: 
(i)  to  observe  evidences  of  recovery,  (2)  to 
determine  whether  the  condition  is  stationary 
or  retrogressive.  In  recording  the  electrical 
findings,  a  special  chart  is  used  and  instruc- 
tions issued  to  all  peripheral  nerve  centers 
as  to  how  the  findings  are  to  be  recorded 
(Fig.  3).  We  eliminated  the  terms  "Reaction 
of  Degeneration"  as  indicating  conclusions 
rather  than  observations  and  instructed  the 
examiner  to  record  precisely  what  he  ehcited: 
(i)  whether  "faradic"  contractions  were 
"normal,"  "weak"  or  "absent,"  and  (2)  in 
the  galvanic  stimulation  the  rapidity  of  the 
contractions  and  relaxations  and  the  presence 
or  absence  of  reversals.  By  this  system  of 
record,  comparisons  could  be  made  between 
examinations  of  chfferent  dates.  The  instru- 
ment supphed  to  all  peripheral  nerve  centers 
was  the  Wappler  galvanic  and  faradic  plate. 
The  investigation  and  interpretation  of  the 
electrical  findings  at  General  Hospital  No.  11 
is  under  the  direction  of  Lieutenant  Silbert, 
and  the  following  are  some  of  his  deductions: 

1.  The  loss  of  skin  sensibihty  to  faradic 
current  is  fairly  good  e\'idence  of  complete 
interruption.  Tinel's  observation  that  the 
return  of  skin  sensibihty  is  the  earliest  sign 
of  nerve  regeneration  has  been  confirmed  by 
the  examinations  in  this  cHnic. 

2.  Occasionally  the  loss  of  skin  sensibility 
is  incomplete  in  cases  proved  at  operation 
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Loss  of  touch  to 
camel's  tiair  brush 
Loss  of  pain  to 

15  gm.  prick- 

,1   t     I   Loss  of  pressure 
'    "— '   of  1000  gms. 


Fig.    2.    Chart  showin; 
examination. 


method   of   recording  sensory 


to  be  complete  interruption.  This  phenome- 
non has  been  attributed  to  the  presence  of 
anastomotic  communications  between  the 
nerves  below  the  level  of  the  lesion. 

3.  Faradic  response  may  be  lost  even  in 
incomplete  and  mild  lesions,  and  such  as 
those  of  moderate  contusion,  and  is,  there- 
fore, of  little  value  in  a  decision  for  or  against 
operation.  With  but  one  exception  in  the 
operative  series  and  in  but  three  of  all  other 
cases  did  voluntary  motion  not  return  before 
that  of  response  to  the  faradic  current. 


Form  Ud 

HBDit^i.  I-Kr»iLT>ir»T,  D.  B.  AlMT 
rtirtborlMH  Jab-  17    inittt 

CLINICAL  RECORD 
subjective:   oymf'toms 


USA.  G.oen.1  Ho.pti»l  No.  11.  Cw  M.y.N,  J.         5-20         I9I« 
OoadltiuD  CD  adouflSiOD ; 

Lt.   Silbert       Exur.i«f 

PERIPHERAL  NERVE  RECISTEB  'No   Ii 


PLgyrmrAL  kfactions 

rb«D  ibciki^  )■  wtnn.rampuc  coeiiini 
1.  tap'  yed,  iioi^'ty  01  i.oott«tt!oDt  tr 


P.r.  .«.^ 

F.r.dl<: 

GilTaau 

N.«. 

Ext.   Pop. 

Absent 

Absent 

Inl.  Pop. 

Present 

Present 

Post.  Tib 

Present 

Ant.  Tib. 

Absent 

Peroneals 

Absent 

Intrinsic 
muscles 

Present 

Quick,  normal 

Slow  &  wavy,  non- 
tetanic,  reversal 


Slow  &  wavy,  non- 
tetanic,  reversal 


Quick,  normal 


Sununic  et  poilrni 

Johnson 


Cbiiitun  o»mf 

Albert 


Ed.  Kti.  o-is— 4,0OCJWa  '    *  • 

Fig.  3.  Chart  showing  method  of  recording  electrical 
examination. 

4.  Stimulation  by  galvanism  applied  over 
the  course  of  the  damaged  nerve  uniformly 
fails  to  give  a  response  in  the  muscles  below 
the  level  of  the  injury. 

5.  The  following  deductions  are  drawn 
from  the  apphcation  of  galvanism  to  the 
muscles  supplied  by  the  damaged  nerve: 

a.  The  maximum  response  is  usually  over 


TABLE    II.  —  SUMMARY  OF  ELECTRICAL    EXAMINATIONS   IN    IDG    CASES    OPERATED    UPON 


Faradic 

Galvanic 

Area  of  loss  of 
skin  sensibility 

Muscle 
response 

Nerve 
response 

Muscle  response 

Slow 

Tetanic 

Reversal 

Pres- 
ent 

Ab- 
sent 

Not 
re- 
corded 

Pres- 
ent 

Ab- 
sent 

Not 

re- 
corded 

Pres- 
ent 

Ab- 
sent 

Not 
re- 
corded 

Pres- 

ent 

Ab- 
sent 

Not 
re- 
corded 

Pres- 
ent 

Ab- 
sent 

Not 
re- 
corded 

Pres- 
ent 

Ab- 
sent 

Not 
re- 
corded 

Compres- 
sion 

I 

3 

6 

0 

10 

To 

0 

10 

0 

0 

0 

I 

I 

5 

t 

I 

4 

S 

Neuroma 

20 

17 

15 

0 

52 

0 

0 

50 

0 

50 

0 

2 

6 

30 

16 

ri 

3S 

3 

I  nt  err  up 
lion 

13 

8 

17 

0 

36 

2 

0 

36 

2 

36 

0 

2 

I 

27 

10 

-° 

15 

3 
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Symptom 

Pathology   1               10           20           30           40           60           60           70           80           90        1 

Faradic 

Area  of  loss 

of  skill 
sensibility 

Compressinnl^^HH^^^^H       T              |                | 

Neuroma        ^^^^^H 

niemiption  ^^^^^^^^^| 

Absence  of 
muscle 
response 

C  0  mp  r  e  $5  i  0  a  ^^^^^^^^^1 
Xeuroma        ^^^^^^^^^| 

lotemiptioQ  ^^^^^^^^^1 

Absence  of 

nerve 
response 

^ompiessioQ  ^^^^^^^H 

Neuroma        ^^^^^^^fl 

intenupbon  f^^^^^^B 

mus- 
cle 
re- 
sponse 

slow 

romptession^^^l^^^l 

Neuroma      ^^^^^^H| 

loterruptioo  ^^^^^^^H 

tetanic 

:rompre<^ioQ^^^^^^| 

^^^^v 

iDlenuptOD  ^1        1 

reversal 

roropression^^^^^^^l 

Neuroma       ^^^^^^^H 

■ 

nterruption  ^^^^^^^^^H 

Table  III.    Summary'  of  electrical  examinations  in  loo  cases  operated  upbn. 


the  tendon  of  the  muscle  or  at  the  Junction  of 
tendon  to  muscle  belly  and  not  as  in  the 
normal  muscle  at  the  motor  point. 

b.  The  rapidity  of  contraction  is  the  best 
guide  to  the  degree  of  degeneration;  the 
slower  the  reaction  the  more  complete  the 
degeneration. 

c.  Tetanic  response  is  observed  occasionally 
but  its  significance  is  not  clear. 

d.  The  reversal  of  polarity  is  the  most 
valuable  of  all  phenomena.  Though  not 
invariably  yet  in  the  majorit}'  of  cases  reversal 
signifies  anatomical  interruption. 

e.  Reversal  of  polarity  is  occasionally  seen 
in  normal  muscles  (see  Tables  11  and  III). 

TROPHIC   AND   VASOMOTOR   DISTtTRB.\XCES 

Trophic  and  vasomotor  disturbances  of 
peripheral  nerve  lesions,  are  frequently  ob- 
served but  are  of  comparatively  httle  prac- 
tical importance,  as  affecting  diagnosis,  prog- 
nosis, or  treatment.  Capsular  and  muscle 
fibrosis  are  the  most  serious  complications  of 
peripheral  nerve  lesions  and  they  are  intro- 
duced in  this  connection  because  so  often 
vaguely  attributed  to  trophic  influences. 
This  disability  arising  from  these  two  factors 
is  extreme  and  unless  reUeved  the  regenera- 
tion of  the  injured  nerve  will  avail  but  little. 
For  reasons  not  clear  the  metacarpophalangeal 
joints  are  the  most  seriously  involved.  The 
cause  of  these  crippling  lesions  in  muscle  and 
joint  has  been  the  object  of  an  investigation 
in  our  cKnic  by  Major  Selling,  and  he  has 
come  to  these  conclusions:  (i)  In  uncom- 
plicated  lesions    there   is    no    limitation    of 


passive  motion,  except  that  which  results 
from  shortening  of  the  paralyzed  muscle, 
when  the  limb  is  properly  splinted.  This  is 
of  minor  importance  as  the  disabihty  is  soon 
overcome  after  the  muscles  have  regained 
their  function.  (2)  When  nerve  injury  is  com- 
plicated by  fracture,  prolonged  immobiliza- 
tion and  particularly  by  suppuration  in  the 
heahng  process,  the  result  is  often  capsular 
fibrosis  no  matter  what  the  nerve  involved, 
whether  musculospiral,  ulnar  or  median. 
(3)  If,  however,  there  is  a  serious  vascular 
lesion  of  the  main  arterial  trunks,  added  to 
the  capsular  fibrosis,  there  is  extensive  muscle 
fibrosis  and  the  combination  of  these  is  re- 
sponsible for  the  extreme  limitation  of  mo- 
tion. The  fact  that  in  median  and  ulnar 
lesions  of  the  arm,  there  is  greater  Hkelihood 
of  involvement  of  the  main  arterial  trunks 
accounts  for  the  fact  that  these  crippHng 
deformities  are  seen  more  often  in  median 
and  ulnar  than  in  musculospiral  lesions;  and 
the  same  line  of  reasoning  may  be  applied  to 

TABLE  rV. FACTORS  INVOLVED  IN  LEtflTATION 

OF   MOVEMENT 

1.  Direct  damage — joint  and  muscle. 

2.  Fibrosis  and  siiortening  paralyzed  muscle. 

3.  .\daptive  shortening  normal  muscle. 

4.  Capsular  fibrosis. 

5.  General  muscle  fibrosis. 


Xene  Icshn. 
t.  Uncomplicated 


Complicated  by 

a.  fracture 

b.  immobilization 

c.  suppuration 
Complicated  by 

vascular  lesion 


Limitation  Joint  Movement. 

a.  absent 

b.  due  to  shortening  of  paralyzed 

muscles 


Capsular  fibrosis 

Other  factors  secondary 

Capsular  fibrosis 

Extensive  muscle  fibrosis  and  short- 
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TABLE    V. FACTORS     IN     JOINT     LIMITATIONS     IN     A     SERIES     REPRESENTING     THE 

MUSCULOSPIRAL,    MEDIAN,  AND    ULNAR 


Name 

Lesion 

Location 

Fracture 

Suppura- 
tion 

Immo- 
biliza- 
tion 

Vascular 

Elbow 

Wrist 

Fingers  Limited  Movt.  Due  to 

Flex. 

Ext. 

w.  c. 

M.  S. 

Arm 

0 

0 

0-t- 

0 

0 

-|-)-|- 

0 

0 

Wrist  flexion;  shortening  of  ex- 
tensors. 

w.  c. 

Med. 

Axilla 

0 

0 

0 

0 

+  + 

0 

+  -I- 

0 

Elbow  direct  injury.  Wrist  ext.; 
shortening  oi  flexors. 

P.H. 

U. 

Arm 

0 

0 

0 

0 

0 

0 

H- 

0 

Wrist  ext.;  shortening  oI  flexors. 

H.  D. 

M.  S. 

Arm 

Humerus 

+++ 

+++ 

0 

++  + 

+++ 

+  + 

+  + 

Joint  involvement  (capsular  fibrosis) 
all  joints. 

E.  E. 

Med. 

Arm 

Elbow 

+++ 

+++ 

0 

-t-++  + 

+-H- 

+++ 

++  + 

Jomt  involvement  all  joints.  Elbow 
direct  injury;  others  capsular 
fibrosis. 

B..H. 

Ulnar 

Arm 

Elbow 

+++ 

+-H- 

0 

-t-  +  +  + 

+++ 

++  + 

+  + 

Joint  involvement  all  joints.  Elbow 
direct  injury;  others  capsular 
fibrosis. 

H.  H. 

Med. 
Ulnar 

Arm 

0 

+ 

-f-f 

Oblit. 
Brachial 
.Artery 

-H-4- 

+++ 

+++ 

+  +  + 

Joint  involvement  all  joints  Capsu- 
lar fibrosis  and  extensive  muscle 
fibrosis. 

the  lower  extremity,  where  the  most  com- 
monly affected  nerve,  the  sciatic,  is  not 
accompanied  with  an  injury  of  the  large 
vascular  trunks  (see  Tables  IV  and  V). 

PATHOLOGICAL   CONSIDERATIONS 

The  pathology  of  peripheral  nerve  lesions 
was  not  overlooked  in  the  turmoil  of  war, 
and  of  the  noteworthy  investigations  -nention 
should  be  made  particularly  of  those  of  Cone 
arid  those  of  Huber,  to  whose  direction  the 
Surgeon  General  assigned  the  experimental 
study  of  nerve  regeneration,  as  appUed  to 
nerve  suture,  and  the  minute  examination  of 
the  pathological  material  removed  at  opera- 
tion in  the  several  peripheral  nerve  centers. 
The  various  types  of  lesions  have  been  classi- 
fied under  live  headings. 

1 .  Complete  anatomical  interruption 

a.  with  central  bulb, 

b.  with  central  and  peripheral  bulb; 

2.  Neuroma  in  continuity 

a.  central  bulb; 

b.  lateral  bulb; 

3.  Partial  anatomical  interruption  (lateral 

notch) ; 

4.  Sclerosis; 

5.  Compression 

a.  by  callus,  bone  spiculi, 

b.  by  aneurism, 

c.  by  scar  tissue. 


The  pathological  investigations  in  our 
clinic  have  been  made,  apart  from  the  routine 
examination  of  specimens,  chiefly  along  two 
lines;  the  topographical  study  of  specimens 
removed  with  relation  to  the  results  of  elec- 
trical stimulation  on  the  operating  table,  and 
the  distribution  of  motor  and  sensory  dis- 
turbances and  the  correlation  of  pathological 
and  electrical  findings. 

With  regard  to  the  latter,  the  complete 
and  incomplete  sensory,  motor,  and  electrical 
findings  have  been  tabulated  in  Table  VI 
with  relation  to  the  three  essential  lesions: 
compression,  neuroma  in  continuity  and 
complete  anatomical  interruption.  It  is  of 
interest  to  note  that  in  the  majority  of  in- 
stances a  careful  examination  of  motor, 
sensory,  and  electrical  disturbances  foretold 
the  character  of  the  lesion  found  on  the 
operating  table.  Thus  (i)  in  compression 
there  was  complete  motor  paralysis  in  45  per 
cent,  complete  sensory  loss  in  15  per  cent,  and 
no  case  with  complete  reactions  of  degenera- 
tion. (2)  In  complete  anatomical  interruption 
there  was  complete  motor  loss  in  100  per  cent, 
complete  sensory  loss  in  86  per  cent  and  com- 
plete reactions  of  degeneration  in  85  per  cent. 
.  (The  absence  of  complete  sensory  loss  or 
reaction  of  degeneration  in  the  minority  may 
be  attributable  to  the  fact  that  in  the  scar 
tissue  intervening  between  the  divided  seg- 
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Table  VI.  Showing  percentage  of  incomplete  and  complete  motor,  sensory,  and 
electrical  s\-ndromes  in  compression,  C,  neuroma  in  continuity,  V,  and  anatomical 
interruption,  /. 

ments  a  few  indistinguishable  libers  may  have  must   refrain  for   two   reasons:   (i)    because 

been  present.)    (3)  The  neuroma  in  continuity  many  cases  will  recover  spontaneously;  (2) 

presented  a  picture,   as  one  might  expect,  because  the  presence  of  an  infected  wound 

intermediate  between  compression  and  com-  necessitates  postponement.    Looking  at  the 

plete  interruption.    Thus  there  was  complete  statistics  in  our  own  chnic,  we  find  that  the 

motor  loss  in  only  74  per  cent,  incomplete  in  first  signs  of  recovery  were  not  observed  in  a 

26  per  cent;  complete  sensory  loss  in  only  33  number  of  cases  until  8  months  after  the  in- 

per  cent,  incomplete  in  67  per  cent;  complete  jury  (see  Table  VII).   Of  the  recovering  cases, 

reaction  of  degeneration  in  16.5  per  cent,  in-  36  showed  the  first  signs  of  recovery  in  the 

complete  in  83.5  per  cent.  fifth  and  sixth  month,  and  26  in  the  seventh 

and  eighth  month.    From  these  figures  and 

TIME  OF  0PER.\Ti0N  ^j^^gg  j^  ^^le  table  it  would  be  e\-idently  un- 

The  determination  when  to  operate  is  a  justifiable   to   resort   to   operation,   at   least 

matter  of  \-ital  importance.    Without  fear  of  until  six  months  had  elapsed,  and  there  might 

contradiction  it   can   be   assumed   that   the  in  \iew  of  these  figures  be  some  justification 

sooner  the  operation  the  better,   but  from  for  waiting  a  month  or  two  longer.    The  per- 

indiscriminate,  hasty  resort  to  operation  one  centage  of  spontaneous  recoveries  may  vary 

TABLE  VII.— SHOWING  THE  FIRST  RECORDED  i^    diflerent^  chnics      At    General    Hospital 

SIGNS   OF   RECOVERY    IN   A   SERIES   OF  ^O"  "'  taking  the  last  400  cases,  254  or  63 

400  CASES  P^^  ^^^^         recovered  sufncientiy  to  be  dis- 

Per-  charged  or  were  in  the  recovery  stage,  112  or 

jmonths ^"iT      "f^^  28  per  cent  had  been  operated  upon  and  9 

3^°°[5;^ ^4        ^8.5  per   (-ent   were   stationary   and   unimproved 

smonths;::::::::::::::::::::::::::::::::::::;  77      iq:4  (Table viii). 

6  months 67             16. S  , ..             ,    ,                ,                     ,        .             ,      ^                   ^■ 

Viewed  from  the  standpomt  of  the  condi- 

s moBths.'.'.'.'.'.'. ..'.'.'.'.'.'.'.'.'.'.'.'.... ...'.'.'..'.   45         II  3  tion  of  the  wound,  the  ad\-isability  of  waiting 

Over  8  months 32          8  UHtil  the  wouud  has  been  healed  3  months 

j~        "  has  been  recognized  as  a  wise  precautionary 
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TABLE    VIII. SHOWING     THE    DISPOSITION    OF 

A    SERIES    OF    400    CASES 

Cases  discharged — 

Operated  upon 3 

Kot  operated  upon 125  12S 

Cases  remaining — ■ 

Operated  upon loo 

Not  operated  upon 

Improving 120 

Stationary 34  272 

.44  

Total 400 

measure.  This  has  been  our  practice,  and 
the  fact  that  there  have  been  but  three  in- 
fections in  over  loo  elaborate,  extensive  and 
prolonged  dissections,  often  through  poorly 
nourished  tissue  and  extensive  cicatrization, 
would  appear  to  justify  the  adoption  of  the 
three  month  rule.  Two  of  these  wound  in- 
fections were  superficial  and  could  not  have 
affected  the  process  of  regeneration  at  the 
hne  of  suture;  in  one  instance  recovery  has 
been  complete.  Applying  the  three  month 
rule  to  our  own  cases  (see  Table  IX)  the  time 
of  operation  would  have  been  deferred  to  the 
end  of  the  fourth  month  in  :^;3,  per  cent  of 
cases,  to  the  end  of  the  fifth  and  sixth  month 
in  44  per  cent,  and  to  the  end  of  the  seventh 
and  eighth  month  in  15  per  cent.  Apart 
from  the  interpretation  of  clinical  phenomena 
as  indicative  of  a  complete  physiological  block, 
these  two  factors,  the  chance  of  spontaneous 
recovery  and  the  three  month  rule,  are  often 
the  decisive  factor  in  determining  how  soon 
the  patient  should  be  operated  upon. 

METHODS    OF    PROCEDURE 

Splinting.  In  the  organization  of  a  periph- 
eral nerve  clinic,  provision  must  be  made  for 
the  care  of  those  cases  in  which  spontaneous 
recovery  has  already  begun  as  well  as  for 
those  in  which  the  necessity  for  operation  is 
still  under  consideration.  The  importance 
of  keeping  the  muscle  in  a  state  of  rest  was 
recognized  long  before  the  war  and  in  lesions 
other  than  peripheral  nerve  palsies.  It  had 
been  observed  in  the  paralysis  of  anterior 
poliomyelitis  that  when  muscles  were  kept  at 
rest  by  proper  apparatus,  recovery  of  func- 
tion was  more  prompt  in  the  first  place  and 
in  the  end  more  complete.  This  general 
principle  was  recognized  in  the  case  of  the 
peripheral  nerve  palsies,  but  there  is  a  three- 
fold purpose  in  the  employment  of  sphnts. 


TABLE 

IX 

Time  it  took  wound  to 
scries  of  400  cases 

1  month  or  less 

2  months 

3  months 

4  months 

heal  in  a 

Cases 

...     126 

90 

74 

...        36 

26 

■    .        17 

Time  of  opi 

3  months 

4  months. 

5  months. 

6  months. 

7  months. 
S  months, 
g  months. 

10  months. 

11  months. 

12  months. 

cration 
after  w( 

if  performed 
aund  healed 

Percentage 
...     31S 

...       22.5 
...       18.5 
9 
6.5 

6  months 

4-3 

...        1.5 
1.5 
4-7 

100  00 

7  months 

8  months 

6 
6 

Total 

...      400 

Not  only  is  the  muscle  maintained  in  a  state 
of  rest,  but  overstretching  of  muscle  and 
tendon  is  prevented  and  what  is  of  equal 
importance,  contraction  and  shortening  of  the 
antagonistic  muscle  is  impossible. 

In  our  clim'c  many  of  the  sphnts  employed 
were  designed  by  Lieutenant  Buerki,  others 
were  adopted  from  those  in  use  in  other 
clinics.  The  splints  for  musculospiral  and 
external  popliteal  paralysis  and  for  cases 
recovering  from  operation  upon  the  sciatic 
or  popliteal  nerves  were  made  after  Lieuten- 
ant Buerki's  designs  (see  Figs.  4  to  9).  The 
splint  for  the  median  and  ulnar  paralysis  was 
fashioned  after  the  pattern  of  that  used  at 
the  Walter  Reed  General  Hospital  and  that 
for  the  brachial  plexus  palsies  after  the  sphnt 
used  at  General  Hospital  No.  9.  The  essential 
features  of  a  serviceable  splint  are  these:  it 
should  be  comfortable,  Hght  in  weight,  not 
cumbersome,  of  simple  construction,  easily 
removed  and  retained  in  position  without 
bandages.  All  the  splints  in  our  clinic  met 
these  qualifications  and  were  made  in  the 
splint  room,  by  unskilled  hands,  out  of  heavy 
steel  or  copper  wire.  Especial  emphasis  is 
laid  upon  the  avoidance  of  the  bandage  in 
the  apphca:ion  of  the  splint  because  splints 
must  be  removed  daily  when  the  patient 
receives  massage  or  while  he  is  employed  in 
the  curative  workshop. 

Physiotherapy.  In  all  peripheral  nerve 
clinics  the  physiotherapy  department  is  re- 
garded as  an  essential  feature  of  the  organiza- 
tion and  serves  a  useful  purpose.  Wliile 
neither  massage  nor  electricity  can  in  the 
smallest  degree  prevent  the  atrophy  of  a 
muscle  once  its  nerve  supply  has  been  inter- 
rupted, manipulation  by  massage  and  passive 
motion  will  aid  in  mobihzing  joints  that  are 
restricted    in   movement    for   one    cause    or 
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Fig 
Fig 


Fig.  4. 

4.  Splint  for  niusculospiral  paralysis. 

5.  Splint  for  ulnar  paralysis. 


Fig.  5.  Fig.  6. 

Fig.    6.    Splint  for  median  paralysis. 


another.  Contraction  of  the  paralyzed  mus- 
cles by  electrical  stimulation  is  a  valuable 
substitute  for  massage,  and  especially  in  the 
operative  cases,  it  is  of  untold  value  from  a 
psychological  point  of  \-ie\v,  in  that  during 
the  long  and  trying  period,  both  before  and 
after  operation,  the  patient  is  content  in  the 
belief  that  by  some  magic  influences  elec- 
tricity will  restore  power  to  the  palsied  limb. 

For  the  recovering  cases  the  curative  work- 
shop plays  an  important  role.  There  is  no 
doubt  that  purposeful  movements  are  more 
effective  in  the  restoration  of  function  than 
calisthenics,  passive  movements,  or  massage. 
Furthermore  the  patient  himself  is  much 
more  content,  his  morale  better,  when  his 
time  is  occupied  in  some  form  of  occupation 
which  maintains  his  interest. 

Secondary  debridement.  In  many  instances 
it  was  necessary  to  postpone  operation  because 
of  unhealed  wounds.  In  many  of  these  there 
was  a  chronic  osteomyelitis.  The  postpone- 
ment of  nerve  suture  for  weeks  or  months  was, 
together  with  prolonged  suppuration,  pre- 
judicial to  the  ultimate  recover}-  of  function. 
To  hasten  the  healing  of  the  wound.  Captain 
King  proposed  a  preliminary  debridement 
with  disinfection  of  the  wound  by  the  Carrel- 
Dakin  technique,  and  when  the  wound  was 
sterile,  secondary  closure,  lilKng  the  defect 
if  any,  with  a  fat  transplant.  This  plan  of 
procedure  was  put  in  effect  with  the  happiest 
result  and  final  healing  was  secured  in  three 
or  four  weeks  in  wounds  which,  if  left  to  the 
natural  processes  of  repair,  would  have  con- 
tinued unhealed  for  as  many  months  (Figs.  10 
and  11). 
-    In  a  paper  which  touches  upon  the  problems 


of  peripheral  nerve  lesions  from  so  many 
angles,  it  will  be  impossible  to  include  in  the 
discussion  of  the  technique  the  many  details 
as  they  affect  the  individual  nerves.  The 
various  steps  of  the  operation  will  be  reviewed 
as  in  its  wider  application  and  as  practiced  at 
General  Hospital  No.  11.  To  begin  with  the 
incision  must  extend  w'ell  above  and  below  the 
lesion.  In  the  arm  it  is  frequently  necessary 
to  make  an  incision  from  the  axillary  fold  to 
the  elbow  or  below,  if  the  ulnar  is  to  be  trans- 
posed. The  nerves  must  first  be  exposed  and 
identified  well  above  and  below  the  lesion  and 
then  traced  as  far  as  possible  through  the 
entangling  scar  tissue.  Frequently  it  is  neces- 
sary to  mobiUze  the  nerve  for  a  considerable 
distance  above  and  below  the  lesion  to  secure 
approximation  after  resection. 

Instead  of  towels  as  wound  protectors,  we 
have  used  a  sterile  sleeve  slit  the  length  of  the 
wound  and  secured  over  the  edges  of  the 
wound  with  Backus  forceps.  This  enables  the 
position  of  the  arm  to  be  changed,  as  is  so 
often  necessary,  with  greater  facility  than  if 
draped  with  towels. 

The  dissection  itself  is  one  of  the  most 
tedious  of  surgical  procedures.  An  abundance 
of  scalpels  is  necessary  since  the  edge  is  soon 
blunted  by  the  dense  connective  tissue.  While 
sharp  chssection  with  the  scalpel  is  to  be  pre- 
ferred in  general,  we  have  found  a  small  pair 
of  eye  tenotomy  scissors  convenient  in  freeing 
the  nerve  at  the  point  it  enters  the  dense  scar 
tissue  where  it  is  difficult  to  distinguish  be- 
tween the  tw-o  (Fig.  12).  There  are  many 
objections  to  the  use  of  the  tourniquet  and  to 
avoid  the  necessity  of  constant  sponging  in 
order -to- keep  the  field  clear,  since  oozing  is 
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Fig.     7.    Splint  for  deltoid  paralysis. 

continuous,  we  have  found  a  continuous 
stream  of  normal  saline  solution,  directed 
precisely  at  the  point  of  dissection  to  possess 
many  advantages.  The  constant  oozing  is  an 
annoying  feature,  constant  sponging  traumat- 
izes the  tissues  and  the  continuous  play  of 
solution  upon  it  keeps  the  field  clear.  When 
sponging  is  necessary,  small  pledgets  of  cotton 
should  be  used. 

Electrical  stimulation.  Electrical  stimula- 
tion of  nerves  on  the  operating  table  may 
serve  a  twofold  purpose.  Occasionally  the 
identification  of  indi\-idual  nerves  in  the 
upper  arm  or  of  roots  or  cords  of  the  brachial 
■plexus  is  facihtated  by  the  use  of  the  battery. 
But  more  frequently  we  have  found  it  of 
ser\'ice  in  deciding  whether  resection  is  or  is 
not  appropriate  and  how  much  if  any  of  a 
given  nerve  may  be  conserved.  Occasionally 
the  external  appearance  of  the  nerve  might 
not  justify  resection;  if  faradization  of  the 
nerve  is  followed  by  a  response,  resection 
would  be  clearly  contra-indicated.  If  doubt 
still  exists  as  to  the  propriety  of  re- 
section we  have  in  some  instances  spHt  the 
sheath  of  the  nerve  and  applied  the  electrode 
chrectly  to  the  fascicuU.  By  this  procedure 
we  have  been  able  to  conserve  some  fibers 
which  otherwise  would  have  been  sacrificed. 
Apart  from  the  practical  value  of  faradization 


Fig.  S  (at  left).    Splint  for  external  popliteal  paralysis. 
Fig.  q.    Splint  for  sciatic  paralysis. 

we  have  been  able  to  make,  under  the  direc- 
tion of  Captain  Kraus,  interesting  observa- 
tions as  to  nerve  topography.  For  example, 
we  have  found  which  portions  of  the  circum- 
ference of  the  median  nerve  arc  purely  sen- 
sory and  might  be  sacrificed  where  it  is  de- 
sirable to  use  the  median  as  a  receptor  for 
lateral  implantation  suture,  as  of  the  ulnar  or 
musculospiral  nerves. 

Further  interesting  observations  have  been 
made  as  to  the  results  of  nerve  stimulation  of 
the  peripheral  segment  after  the  nerve  has 
been  di\ided  preliminary  to  suture.  In  one 
instance  the  musculospiral,  clinically  quite 
unreactive  to  the  faradic  and  showing  a 
partial  reaction  of  degeneration  (no  reaction 
of  the  nerve  to  galvanism  and  slow  contrac- 
tion of  the  muscles  without  any  polar  reversal) 
gave,  on  stimulation  of  the  distal  end  at 
operation,  a  definite  response  in  the  extensor 
indicis.  In  another  instance  the  median  nerve 
was  found  cU\ided,  but  stimulation  of  the 
peripheral  stump  gave  reactions  in  the  flexors 
of  the  fingers  and  in  the  pronator  radii  teres. 
We  shall  need  pathological  confirmation  of 
the  absence  of  connecting  fibers  in  the  sur- 
rounding tissues.  Another  tj-pe  of  electrical 
response  has  been  the  presence  of  faradic 
reaction  at  operation  but  not  clinically,  with 
no  ^^sible  discontinuity  of  the  nerve  present. 
A  much  stronger  current  is  needed  to  bring 
about  these  reactions  in  diseased  nerves  than 
is  needed  to  stimulate  a  normal  nerve. 

Resection.  In  the  final  analysis  the  success 
or   failure   of   nerve    suture   depends   upon 
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whether  or  not  both  central  and  peripheral 
segments  contain  healthy  fasciculi  free  from 
the  entanglements  of  adventitious  connective 
tissue.  The  regeneration  processes  of  nature 
are  so  well  performed  that  given  healthy 
fascicuh,  regeneration  will  occur  in  spite  of  a 
clumsy  suture.  Hence  all  depends  upon  the 
judgment  of  the  operator  as  to  how  much 
tissue  is  resected  from  either  segment.  The 
inclination  is  to  resect  as  Kttle  as  possible  in 
contemplation  of  the  difhculties  in  bridging 
the  defect.  But  this  must  be  disregarded  and 
the  criterion  always  must  be  the  appearance 
of  the  ner\-e  on  cross  section.  With  a  safety 
razor,  section  is  made  at  intervals  of  2  to  3 
milHmeters  until  the  appearance  of  the  cross 
section  is  that  of  normal  fascicuU.  It  is  sur- 
prising how  completely  the  picture  will 
change,  when  the  sections  are  made  but  2 
millimeters  apart,  from  one  in  which  the 
fascicuh  are  embedded  in  scar  tissue  to  one 
in  which  there  appears  to  be  no  scar  tissue 
at  all  (see  Fig.  17).  The  variation  in  the 
number  of  fasciculi  in  the  central  and  periph- 
eral segments  is  usually  very  great;  there 
may  be  8  or  10  in  the  central  segment  of  a 
musculospiral  nerve  and  only  3  in  the  periph- 
eral segment.  The  actual  resection  should 
not  be  begun  until  all  is  in  reachness  for  suture. 
All  bleeding  should  be  controlled,  the  bed  of 
the  nerve  prepared  and  if  stretching  is  neces- 
sary to  aid  in  bridging  the  defect,  this  may  be 
appHed  by  traction  on  the  bulbous  ends. 

Suture.     The   final   approximation  of   the 
divided  segments  may  be  accomplished  alone 


Fig.  10  (at  left).  Wound  after  debridement  and  Dakin- 
izing  before  suture. 

Fig.  II.    Wound  after  secondary  suture. 

by  through-and-through  tension  suture  or 
together  with  interrupted  sutures  in  the 
perineurium.  We  have  employed  the  latter 
technique  strixing  to  secure  accurate  opposi- 
tion of  the  sheath  in  the  belief  that  by  so 
doing,  the  neuraxes  will  be  directed  with 
greater  certainty  from  the  central  to  the 
peripheral  segment.  One  through-and- 
through  chromic  catgut  suture  is  used  as  a 
stay  suture  to  prevent  tension  upon  the  fine 
silk  perineural  sutures  and  at  the  same  time 


Fig.  12.    Instruments  used  in  nerve  suture. 


Fig.  13.   Batterj'  and  electrode  used  in 
exposed  ner\'es  at  operation. 
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Fig.  14.    Method  of  stimulating  nerve  exposed  at  time  of  operation. 


to  obliterate  the  space  between  the  segments. 
If  perineural  sutures  alone  were  used  this 
space  would  till  with  blood  clot  wliich  when 
organized  would  offer  a  barrier  to  the  passage 
of  the  new  axis  cylinders.    Four  to  six  silk 


Case  No. 

Date  of  Admission 

Name 

Rank        Co,        Organ. 

General  Hosp.  11 

Reg.  No.            Date  of  Exam 

Home  Address 

Age 

DIAGNOSIS 

Electrode  Uni  —  Bi. 

Level  of  Lesion 

Nature  of  Lesion 

Level  of  Stimulation 

Operation 

Level  of  Bifurcation 

Operator 

Muscles 

Key 

X     O 


Result 


Black  - 
White  - 


■  CephaLid,  Caudad,  Post.,  Ant. 
Cephalad,  Caudad,  Post.,  Ant. 


Pathological  Findings 


Fig.  15.    Chart  used  in  recording  findings  from  electrical 
stimulation  at  operation. 


sutures  suffice  to  secure  accurate  apposition 
of  the  perineurium.  There  are  two  points  in 
the  technique  of  suture  worthy  of  attention. 
In  the  first  place  the  stay  suture  should  not  be 
tied,  when  there  is  any  tension,  until  the 
perineural  sutures  are  introduced  and  tied. 
To  tie  the  tension  suture  first  will  cause  the 
fasciculi  to  protrude  on  either  side  and  make 
it  difficult  to  keep  them  within  the  sheath  as 
the  perineural  sutures  are  tied.  This  may 
seem  to  be  a  minor  matter,  but  by  obser\ang 
this  precaution  a  real  difficulty  in  nerve 
suture  will  be  avoided.  The  second  point  has 
to  do  with  the  prevention  of  rotation  in  suture 
and  the  preservation  of  nerve  pattern.  Before 
the  nerve  is  dissected  from  its  bed  guide  su- 
tures of  silk  are  introduced  at  corresponding 
points  on  the  circumference  of  central  and 
peripheral  segments  (see  Fig.  i8).  If  this  pre- 
cautionary measure  is  not  adopted  the 
operator  can  never  be  sure  that,  after  the  two 
segments  have  been  freed  a  considerable 
distance  above  and  below  the  lesion,  there 
will  not  be  some  rotation.  Whether  the 
avoidance  of  rotation  is  of  real  or  only  of 
theoretical  importance  might  be  open  to  dis- 
cussion. Langleyi  is  of  the  belief  that  accur- 
acy in  apposition  is  one  factor  determining 
the  degree  of  recovery.  By  distortion  of  the 
nerve  pattern  the  central  nerve  cells,  which 
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Fig.  i6.    Shows  method  of  sectioning  ner\'e  with  safety  razor. 


formerly  controlled  only  a  flexor  muscle,  may, 
after  suture  and  regeneration,  control  flexor, 
extensor,  adductor,  abductor  or  rotator  mus- 
cles in  various  proportions.  If  a  sensory  fila- 
ment unites  with  a  motor  there  may  be  a 
functionless  union.  Hence  it  is  concluded 
that  any  procedure  which  reduces  disturbance 
of  nerve  pattern  will  make  recovery  more 
complete  and  will  shorten  the  time  taken  to 
procure  that  degree  of  recovery. 

With  careful  suture  of  the  nerve  sheath  all 
forms  of  so-called  protection  to  the  Hne  of 
suture  are  not  only  unnecessary  but  we  be- 
lieve vmdesirable.  Fascia,  fat,  the  use  of 
Cargile  membrane,  increase  rather  than 
chminish  the  tendency  to  connective-tissue 
formation.  A  suitable  nerve  bed  is  desirable 
and  the  best  is  an  intermuscular  plane.  The 
old  bed  of  scar  tissue  or  flaps  of  muscle  tissue 
are  both  objectionable.  When  a  bed  in  the 
normal  strata  is  not  available  there  is  no 
objection  to  transposing  the  nerve  to  a  plane 
between  the  superficial  and  deep  fascia. 

The  wound  should  be  closed  with  inter- 
rupted sutures,  tier  by  tier,  in  muscle,  fascia 
and  skin,  as  far  apart  as  possible,  so  as  to 
permit  of  the  escape  of  Ij-mph  and  serum  that 


would  inevitably  accumulate  were  the  sutures 
too  close  together.  With  this  precaution 
drainage  will  be  unnecessary. 

In  most  instances  the  hmb,  forearm,  or  leg 
must  be  retained  in  a  position  of  flexion  to 
relieve  tension.  This  position  is  secured  by  a 
lateral  plaster-of-Paris  splint.  It  has  been  our 
practice  to  maintain  the  limb  in  the  position 
in  which  it  was  placed  at  the  time  of  suture 
for  from  four  to  six  weeks,  four  in  the  upper 
and  six  in  the  lower  extremity.  The  limb  is 
gradually  brought  into  extension  during  the 
succeeding  four  weeks.  Daily  massage  is 
given  from  the  day  the  sutures  are  removed 
and  galvanism  is  applied  at  the  same  time. 

After  suture  of  the  sciatic  and  pophteal 
nerves  the  plaster-of-Paris  splint  is  removed  at 
the  end  of  the  second  week  and  a  light  wire 
spUnt  substituted  (see  Fig.  9).  This  spKnt 
permits  of  flexion  of  the  knee  but  not  of  ex- 
tension beyond  the  desired  point.  When  the 
time  comes  to  begin  extension,  this  is  regu- 
lated by  daily  straightening  the  spHnt  a  Uttle. 

SUMMARY 

While  in  tliis  discussion  it  has  not  been 
possible  to  take  up  the  technical  details  as 
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Fig.  i8.    Steps  in  technique  of  nerve  suture. 
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Fig.  17.    Steps  in  teclinique  of  ner\-e  suture. 


applied  to  individual  nerves,  a  summary  is 
given  in  conclusion  of  the  principles  which 
have  governed  us  in  dealing  with  the  prob- 
lems applicable  to  all. 

1 .  Liberation  or  neurolysis  has  been  given 
preference  in  the  absence  of  a  complete 
anatomical  division  or  a  neuroma  in  con- 
tinuity when  after  excising  all  scar  tissue  and 
laying  bare  the  nerve  sheath  there  is  a  quick 
response  to  faradism. 

2.  Resection  and  suture  are  essential  when- 
ever neurolysis  is  contra-indicated.  Resection 
must  be  carried  central  and  cUstalward  until 
healthy  scar-free  fasciculi  are  exposed. 

3.  In  bridging  defects  the  nerve  transplant 
must  not  be  employed  until  advantage  has 
been  taken  of  every  other  reasonable  measure : 
to  wit,  nerve  stretching,  immediate  or  con- 
tinued (as  with  sutures  through  bulbs), 
mobilization,  transposition  as  of  ulnar  and 
musculospiral,  and  in  exceptional  instances 
lateral  implantation  suture  as  ulnar  or  mus- 
culospiral into  median. 

4.  When  these  fail  a  nerve  transplant  is 
justifiable,  the  autotransplant  being  the  first 
choice,  and  homotransplant  (preserved  in 
vaseline,  Kquid  petrolatum,  or  50  per  cent 
alcohol),  the  second  choice.  For  autotrans-* 
plant  the  musculocutaneous  or  sural  nerves 
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Fig.  iQ.  Patient  with  recovering  paralysis  of  external 
popliteal  nerve  using  jig  saw  for  curative  purposes. 

of  the  leg,  the  radial  or  internal  cutaneous  of 
the  arm,  may  be  selected  on  the  basis  of 
convenience. 

5.  In  nerve  suture  it  is  ecjually  important 
to  know  what  one  ought  not  to  do.  In  this 
category  we  include  suture  a  distance,  the 
flap  operation,  bilateral  anastomosis  (as  rec- 
ommended by  Hofmeister)  and  tubulization. 

6.  Sharp  clean  dissection,  careful  ha;mo- 


Fig.  20.  Handle  of  saw  made  to  fit  paralyzed  hand  by 
means  of  modeling  compound. 

stasis,  the  approximation  of  healthy  fascicuh, 
%\ithout  undue  tension,  represent  the  tripod 
upon  wliich  the  success  of  nerve  suture 
rests. 

7.  Tendon  transplantation  should  be  em- 
ployed when  suture  fails  and  is  particularly 
appropriate  in  residual  palsies  of  the  posterior 
interosseous,  with  inability  to  extend  wrist 
or  fingers,  and  anterior  tibial  palsies  \^'ith 
resulting  foot  drop. 

8.  The  after-treatment  should  include  (a) 
enforced  fixation  for  a  period  of  4  to  6  weeks 
with  gradual  straightening  of  the  limb,  (b) 
massage  and  galvanism  until  voluntary  move- 
ment returns,  (c)  exercises  varied  according 
to  the  muscles  invohx'd  and  with  a  view  of 
sustaining  the  interest  of  the  patient. 
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CHRONIC  TRIGONITIS  IN  THE  FEMALE 

A  New  Method  of  Treatment;  Preliminary  Report' 
By  HOWARD  EDWARD  LINDEMAN,  M.D.,  F.A.C.S,,  New  York 

From  the  Gynecological  Department  of  the  Mount  Sinai  Hospital  Dispensary 


IRRITABLE  bladder"  in  women  may  be 
due  to  several  causes ;  some  extrinsic, some 
intrinsic.  Among  the  extrinsic  causes 
may  be  mentioned  pressure  by  the  gravid 
uterus,  and  uterine,  ovarian,  or  pelvic,  new- 
growths;  distortion  by  extra  vesical  new- 
growths;  displacements  by  cystocele  and 
prolapse  and  following  interposition  operations 
on  the  uterus;  congestion,  from  general  pel- 
\\c  congestion  due  to  inflammations,  preg- 
nane}-, etc.  Among  the  intrinsic  causes  may 
be  mentioned  inflammations,  cystitis,  primary 
or  secondary  to  renal  disease;  new-growths; 
foreign  bodies,  including  calculi,  etc.  In  the 
past,  an  irritable  bladder  with  no  gross  lind- 
ings  and  a  clear  urine,  was,  for  want  of  more 
accurate  diagnosis,  labeled,  a  "bladder 
neurosis,"  but  today  we  know  that  a  true 
neurosis  of  the  bladder  is  exceedingly  rarely, 
if  ever,  found.  Bladder  symptoms  due  to 
nervous  diseases  are  usually  of  a  very  different 
type;  dribbling,  loss  of  control  and  retention, 
but  rarely,  if  ever,  irritability.  According 
to  Garceau  "stammering  bladder"  and 
"essential  incontinence"  may  be  bladder 
evidences  of  a  psychosis,  but  the  term  "irri- 
table bladder"  should  be  dropped.  But  there 
is  a  large  and  common  group  of  cases,  in 
which  the  main  symptoms  are  those  of  bladder 
irritability  with  a  clear  urine  and  no  gross 
intrinsic  or  extrinsic  pathology  to  explain  them. 
In  these  cases,  careful  examination  with  the 
cystoscope  will  reveal  definite  changes  in  the 
trigone  as  the  chief  pathological  feature,  and 
to  this  group  of  cases  we  apply  the  term 
cystitis  colli  or  trigonitis. 

Anatomy.  The  floor  of  the  bladder  is 
divided  into  two  chstinct  portions:  a  part  of 
the  fundus  behind,  and  the  trigone  in  front. 
The  trigone  is  the  triangular arealying between 
the  urethra  in  front  and  the  two  ureteral 
orifices  behind.  The  base  line  is  2  to  2.5 
centimeters  long,  a  slightly  elevated  ridge 
(ligamentum    uretericum,    muscle    band    of 
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Bell,  bar  of  Mercier).  The  lateral  boundaries 
are  formed  by  lines  connecting  the  ureters 
to  the  internal  urethral  sphincter.  It  is 
smooth,  moderately  red  in  color  and,  as 
VValther  so  well  describes  it,  "sharply  marked 
oft'  from  the  yellow  sand-like  shore  of  the 
adjoining  bladder  walls. "  It  varies  somewhat 
in  different  individuals,  in  some  being  long 
and  narrow,  in  others  approaching  an  equi- 
lateral triangle. 

Historical.  Trigonitis  was  first  described 
as  a  clinical  entity  by  Knorr  in  1900  and  sub- 
sequently verified  by  a  host  of  observers. 
There  have  been  some  who  have  denied  that 
this  condition  exists  as  a  clinical  entity,  but 
there  seems  to  be  a  preponderance  of  evidence 
in  favor  of  the  existence  of  this  condition  as 
such. 

Frequency.  Knorr  found  80  cases  in  400 
cases  in  his  clinic  complaining  of  bladder 
symptoms.  Furniss  says:  "It  is  one  of  the 
most  frequent  bladder  lesions  in  females; 
30  per  cent  of  the  cases  in  the  gynecological 
department  have  bladder  symptoms  and 
fully  90  per  cent  of  these  have  cystitis  colli, 
or  trigonitis."  Carey  says:  "One  of  the  most 
frequent  causes  of  bladderirritability  is  trigon- 
itis. "  AndPilcher:  "Many  cases  of  chronic  cy- 
stitis resolve  themselves  into  a  chronic  trigoni- 
tis which  leaves  the  patient  with  an  irritable 
bladder  for  some  time It  is  frequent- 
ly met  with  in  cystoscopic  work. " 

Etiology.  The  exact  causes  of  this  conditions 
are  not  known.  Age  seems  to  be  of  little 
significance.  It  impresses  me  as  being  a  little 
more  common  in  women  near  the  menopause 
but  I  have  seen  many  cases  in  much  younger 
women.  Parity  also  seems  to  be  of  no  account. 
I  have  seen  numerous  cases  in  nullipara  and 
when  we  consider  that  the  majority  of  women 
over  twenty  have  borne  children.  I  should 
say  that  it  is  relatively  as  frequent  or  more  so 
in  nulliparous  as  parous  women.  Of  the  pa- 
rous women  it  seems  to  occur  proportionately 
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no  more  frequently  in  those  with  cystocele 
than  in  those  with  normal  bladder  support. 
Pilcher  says  that  a  chronic  cj'stitis  frequently 
resolves  itself  into  a  chronic  trigonitis,  but 
in  the  experience  of  Carey  and  myself,  the 
converse,  that  trigonitis  is  frequently  the 
result  of  a  preceding  cystitis,  is  certainly  not 
true.  Carey  claims  that  trigonitis  generally 
begins  insidiously  without  any  preceding 
bladder  or  other  disease,  and  I  fully  coincide 
with  this  opinion.  Garceau  and  Walther 
believe  that  it  may  be  an  infection  from  the 
start  or  be  an  infection  grafted  on  a  hypersemia 
due  to  pehic  engorgement  from  accompany- 
ing peh-ic  disorders.  Kelly  and  Byford  have 
ascribed  it  to  a  hyperacidity  due  to  improper 
metabolism,  but  I  have  seen  tj'pical  cases 
of  trigonitis  with  an  alkaline  urine.  There 
is  no  satisfactory  e\idence  that  the  gono- 
coccus  plays  any  important  role  in  its  occur- 
rence and  most  cases  show  no  e\'idence  of  re- 
cent or  ancient  gonorrhoeal  infection.  Colon 
bacilh  and  staphylococci  have  been  found 
in  the  catheterized  urine  by  Carey,  but  these 
are  frequently  found  in  the  urine  of  perfectly 
normal  female  bladders. 

Pathology.  The  gross  appearance  of  the 
trigone  in  this  condition  will  be  dealt  with 
below  in  describing  the  cystoscopic  picture. 

The  literature  contains  few  references  to 
the  histologic  picture.  In  a  case  curetted  by 
Garceau,  the  curettings  were  submitted  to 
"a  Harvard  pathologist,"  and  the  follo\\-ing 
description  is  given:  "Situated  immediately 
beneath  the  stratified  epithehum  of  the 
bladder  are  numerous  lymphocytes  massed 
together  in  an  area  to  form  an  area  similar 
to  lymphoid  tissue.  A  few  lymphocytes  are 
seen  in  the  stratified  epithehum,  but  these 
are  very  few.  The  stratified  epithehum  is 
well  preserved  in  the  specimen;  it  shows  an 
occasional  mitotic  tigure,  but  there  is  httle 
evidence  of  inflammation  in  the  stratified 
epithehum.  In  some  areas  the  aggregation 
of  l\Tnphocytes  is  situated  immechately 
beneath  the  bladder  stratified  epithehum 
and  this  epithehum  is  intact.  This  shows 
chronicity  of  the  process.  The  trigone  is  on 
the  whole,  smooth.  There  is  abundant 
evidence  of  subepithehal  inflammation." 
Veit  says:  "There  is  round-celled  infiltration. 


vascular  prohferation,  epithehal  hyperplasia, 
desquamation  and  cyst  formation.  "Legneu 
describes  it  as  follows:  "Vascularization  of 
the  mucosa,  epithehal  cyst  formation,  and 
even  leucoplastic  transformation  of  the 
epithehum.  At  first  there  is  a  local  hyperas- 
mia  contrasted  with  the  normal  bladder 
mucosa,  later  a  thickening  of  the  mucous 
membrane  even  to  prohferation  and  formation 
of  papillse  and  warts. " 

Sywptomatology.  The  onset  is  generally 
insidious  with  gradually  increasing  frequency 
of  urination,  especially  by  day,  but  some- 
what also  at  night.  With  this  there  is 
usually  no  pain,  but  at  the  end  of  the  act  of 
urination  there  is  generaUy  a  sensation  of 
incompleteness  and  a  desire  to  pass  more. 
The  patient  vdW  empty  her  bladder  and  within 
two  or  three  minutes  have  an  uncontrollable 
desire  to  urinate  again,  which  usuahy,  if 
yielded  to,  accomphshes  nothing,  or  at  most 
only  a  few  drops  are  expelled.  There  is  an 
almost  constant  desire  to  urinate  and  many 
patients  complain  that  by  day  they  are  obhged 
to  reheA"e  themselves  as  often  as  every  5 
minutes,  voiding  only  a  few  drops  each  time. 
As  this  condition  progresses  the  patient  be- 
comes more  and  more  miserable,  all  work, 
meals  and  even  sleep  are  interfered  with  and 
the  parient  is  obliged  to  devote  her  entire 
time  to  emptying  or  trying  to  empty  her 
bladder.  In  these  later  stages  there  may  be 
some  pain,  but  it  is  rarely  very  severe,  and, 
occasionally,  there  may  be  a  shght  terminal 
ha?maturia.  The  chief  complaint  of  these 
patients  is  the  constant  desire  to  urinate  and 
the  sensation  of  never  completely  having 
reheved  themselves. 

Course  and  prognosis.  Furniss  says:  "It 
may  last  for  years";  and  Sommers:  "With 
remissions  it  may  last  indefinitely. "  Garceau 
mentions  a  case  that  continued  for  10  3'ears, 
and  the  patient  was  in  a  pitiable  state  for 
loss  of  sleep.  Fortunately  these  severe  cases 
are  not  very  common.  But  almost  every 
patient  states  that  she  has  had  these  sjonptoms 
for  years  and  that  the}'  are  graduaUy  but 
progressiveh'  increasing. 

Cystoscopic  findings.  The  bladder  capacity- 
is  generally  considerable,  often  large,  and  the 
walls  outside  of  the  trigone  of  a  normal  pink- 
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ish  yellow  color  with  clearly  defined  branching 
blood  vessels;  occasionally  there  appears  to 
be  a  moderately  increased  vascularity.  If 
the  cystoscope  be  pushed  well  into  the  bladder 
then  turned  to  bring  the  base  into  view  and 
gradual!)'  drawn  forward,  we  get  a  view  of 
this  normal  bladder  wall  up  to  the  posterior 
limit  of  the  trigone  where  we  come  to  an 
abrupt  change  sharply  demarkated  by  the 
interureteric  ridge.  In  front  of  this  ridge  the 
mucosa  of  the  trigone  is  swollen,  dark  red. 
intensely  angry  looking,  and  cloudy.  The 
vessels  are  usually  fine  and  small  and  can  be 
seen  extending  backward  almost  parallel 
to  each  other  but  their  contour  is  far  less 
distinct  than  in  the  remainder  of  the  bladder 
wall.  The  normal  yellow  mucosa  cannot 
be  seen  between  the  vessels  as  in  simple 
hyperajmia.  (Knorr.)  Scattered  red  spots 
which  resemble  ecchymoses  may  be  seen 
(Garceau).  I  have  frequently  noticed  small 
red  spots  especially  toward  the  posterior 
limit  of  the  trigone  which  appear  slightly 
raised  and  are  sometimes  very  close  together. 
They  vary  in  size  from  mere  specks  to  a 
poppy  seed  and  the  trigone  appears  to  be 
studded  with  little  knots  of  very  dark  red 
silk.  The  mucosa  is  distinctly  thickened  and 
velvety,  and  as  Walther  says  "a  catheter 
sinks  into  it  revealing  rosy,  satiny,  non- 
transparent  h^pertrophied  papillae. "  Knorr 
claims  that  occasionally  minute  cysts  may 
be  present.  Not  infrequently  the  papillary 
hypertrophy  proceeds  to  formation  of  small 
polypi  (Legneu).  Carey  claims  that  the  tri- 
gone bleeds  easily  at  a  slight  touch  of  the 
cystoscope,  but  I  have  not  been  able  to  verify 
this.  I  tind  that  the  trigone  in  trigonitis  is 
particularly  resistant  to  trauma  and  can  be 
made  to  bleed  only  with  difficulty.  Whitish 
or  yellowish  wlaite  areas  in  the  congested 
region  due  to  cellular  metaplasia  are  rare, 
but  these  cases  are  particularly  intractable 
to  treatment  in  the  opinion  of  Furniss  and 
Carey.  This  I  am  able  to  confirm  but  can 
report  very  encouraging  improvement  in  the 
two  cases  of  this  nature  wliich  I  have  had 
opportunity  to  treat  by  the  method  here 
described.  The  posterior  part  of  the  sphincter 
and  frequently  the  adjacent  portion  of  the 
urethra  are  similarly  involved,  and  at  times 


small  fissures  occur  in  the  sphincter.  With 
the  cystoscope  at  close  range  and  short  focus, 
the  mucosa  can  be  seen  to  be  extremely  thick, 
velvety,  translucent,  almost  ffidematous, 
and  this  appearance  is  especially  well  brought 
out  if  a  fold  of  the  mucosa  is  caught  and  lifted 
on  the  point  of  the  needle.  The  ureteral 
orifices  are  generally  normal  in  appearance. 

TREATMENT 

Rest  in  bed,  diet  modifications  (Byford) 
bladder  irrigation  and  installations  have  all 
been  tried  with  varying  degrees  of  temporary 
success.  Hunner  has  advnsed  the  continuous 
bath.  The  consensus  of  opinion  is  that 
the  treatment  proposed  by  Knorr  gives  the 
best  results  of  any  so  far  proposed.  Knorr's 
latest  treatment  is  as  follows:  rest  in  bed. 
hght  diet,  forced  fluids,  hexamethylenamine, 
santol  and  boric  acid  by  mouth.  After 
irrigation  with  bland  fluid,  20  cubic  cen- 
timeters of  eucaine  solution  2  per  cent 
is  introduced  through  a  catheter  into  the 
bladder,  and  as  the  catheter  is  withdrawn, 
into  the  urethra.  Anssthesia  develops  in 
from  2  to  5  minutes.  A  tubular  endoscope  is 
then  introduced  and  the  bladder  drained  and 
mopped  dry  with  sterile  cotton-wound  appU- 
cators.  A  similar  applicator  with  silver 
nitrate  solution  i  to  5  per  cent  is  then  intro- 
duced and  the  endoscope  withdrawn.  The 
bladder  contracts  in  a  spasm  on  the  appUcator 
squeezing  out  the  silver  solution  over  the 
bladder  floor.  The  applicator  is  withdrawn 
after  30  seconds,  thus  at  the  same  time  medi- 
cating the  urethra.  Garceau  elaborates  this 
treatment  as  follows:  In  addition  to  carrjing 
out  Knorr's  treatment,  polypi  should  be  re- 
moved with  snare  or  cautery,  fissures  should 
be  dilated  and  touched  with  silver  nitrate 
fused  on  a  probe,  cysts  should  be  punctured 
with  the  electro  cautery,  and  ulcers  cauterized 
with  silver  nitrate  solution,  10  per  cent.  If 
this  treatment  fails  a  vesicovaginal  fistula 
may  be  formed  at  the  vesical  neck  and  the 
trigone  scrubbed  with  a  tooth  brush,  the 
bristles  of  wliich  have  been  cut  short  in  order 
to  render  them  as  stiff  as  possible,  or  the 
trigone  may  be  curetted.  He  acknowledges 
that  the  results  of  this  ultraradical  treatment 
have  not   been   satisfactory.    Kelly,  in  dis- 
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cussing  Garceau"s  paper,  stated  that  he  had 
attempted  injections  of  novocaine  into  the 
vesicovaginal  septum  but  with  no  benetit.  I 
have  used  Knorr's  treatment  repeated!}-  and 
am  obliged  to  state  that  the  results  have  been 
far  from  satisfactory.  Treatments  are  nec- 
essary two  or  three  times  a  week,  repeated  over 
a  long  period  of  time,  sometimes  for  as  much 
as  6  months.  Some  relief  is  usually  obtained. 
but  there  is  almost  bound  to  be  a  recurrence 
not  long  after  cessation  of  the  treatment. 

For  this  reason,  in  1916,  ha\'ing  several  of 
these  patients  under  my  care  in  my  clinic,  I 
attempted  to  de\ise  a  treatment  that  would 
give  better  results.  \'ery  little  was  to  be 
found  in  the  literature  concerning  the  etiology 
or  pathology-  of  this  condition,  but  the  out- 
standing feature  of  the  cystoscopic  picture 
was  the  intense  congestion,  hypertrophy, 
and  hj'perplasia  of  the  subepithelial  blood 
vessels  and  the  swollen  mucosa.  Could 
anything  cause  the  destruction  or  at  least 
constriction  or  compression  and  thereby  re- 
duction in  size  and  possibly  in  number  of 
these  blood  vessels?  1  knew  that  quinine  and 
urea  hydrochloride  solution  when  injected 
into  the  tissues  for  production  of  local  an- 
aesthesia frequently,  especially  in  strength  of 
over  I  per  cent,  caused  a  deposit  of  tibrin  and 
a  considerable  induration  at  the  point  of 
injection,  which  induration  not  infrequently 
remained  for  months.  Constriction  of  the 
vessels  in  the  tissue  must  result,  to  what 
extent  remained  to  be  investigated,  but  I  had 
personally  observed  a  complete  gangrene  and 
necrosis  of  the  terminal  phalan.\  of  the  thumb 
where  2  per  cent  quinine  and  urea  hydrochlo- 
ride had  been  injected  at  the  base  by  the 
Oberst  method,  and  a  ring  of  indurated  tissue 
remained  at  the  site  of  injection  for  weeks. 
Evidently  this  ring  of  deposited  fibrin  had  so 
constricted  the  vessels  that  the  circulation 
was  interrupted  and  gangrene  ensued.  I 
therefore  decided  to  trj-  injections  of  this 
solution  into  the  trigone,  beginning  with 
weak  solutions  to  observe  the  efi'ect,  not  know- 
ing but  what  strong  solutions  might  cause 
necrosis  of  the  mucosa,  and  gradually  in- 
crease the  strength  if  no  harm  resulted. 
In  my  earlier  attempts  I  used  a  Kelly  cysto- 
scope,  electrically  lighted,  ^^-ith  the  patient 


Fig.  I.    Electrically  lighted  Kelly  cystoscope  and  orig- 
inal needle. 


in  the  knee  chest  position.  I  had  a  special 
needle  constructed  similar  to  the  one  illus- 
trated (Fig.  i),  but  shortly  found  that  the 
needle  was  so  frail  that  it  wobbled  and  could 
not  be  introduced  at  the  desired  point. 
Furthemiore  the  needle  was  so  flexible  that, 
when  pressure  sufiicient  to  make  it  enter  the 
tissues  was  made,  it  bent  and  doubled  and 
accuracy  of  manipulation  was  absolutely  im- 
possible. Then  by  degrees  a  needle  was 
evolved  for  use  with  the  Browm-Buerger 
cystoscope  and  with  this  I  succeeded  in 
making  my  injections  and  obtaining  results 
that  were  most  gratifying.  The  technique  is 
not  easy,  in  fact,  quite  difficult,  and  it  has  been 
only  after  repeated  efforts  that  I  have  finally 
succeeded  in  making  the  injections  where  de- 
sired. Very  little  pain  is  given  the  patient 
and  if  she  be  reasonably  tolerant  a  fairly 
large  area  can  be  injected  in  one  sitting. 
Usually,  however,  several  treatments,  three 
to  six,  are  required,  but  the  relief  from  even 
the  first  treatment  is  so  prompt  that  the 
patient  readily  consents  to  another  sitting. 

Description  of  instrument.  A  in  Figure  2  is 
a  long  flexible  needle  of  No.  28  gauge  fitted 
with  a  threaded  end  for  attachment  to  a  hypo- 
dermic syringe  or  preferabh'  to  an  adapter 
which  fits  an  all  glass  sj^ringe  with  a  slip  joint. 
B  is  a.  hollow  cannula  of  inside  dimension  just 
sufficient  to  allow  the  needle  to  pass  through 
it  without  binding.  The  outside  dimension 
is  of  about  the  caliber  of  an  ordinar}-  ureteral 
catheter.  It  is  made  of  the  same  tubing  that 
is  used  in  "reinforcing"  hypodermic  needles. 
At  the  proximal  end  there  is  attached  a  small 


68 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


Fig.  2.  Brown-Buerger  double  catheterizing  cystoscope, 
needle  and  cannula.  .1,  Xeedle;  5,  cannula:  C,  cystoscope. 

metal  tab  to  serve  as  a  finger  grip.  I  found 
that  if  I  attempted  to  introduce  the  needle 
without  tliis  protecting  cannula  the  needle 
point  would  catch  and  bend  against  the  mov- 
able directing  arm  of  the  cystoscope. 

Technique  of  injection.  The  patient  is 
prepared  as  for  an  ordinary  cystoscopy  and 
ureteral  catheterization,  about  200  cubic  centi- 
meters of  sterile  water  being  left  in  the  blad- 
der. 

The  instrument  is  sterilized  in  the  usual 
way,  the  needle  and  cannula  are  boiled.  The 
cannula  is  then  fitted  into  the  catheter 
channel  (right  or  left)  of  the  catheterizing 
telescope  and  pushed  on  until  the  distal  end 
rests  on,  but  not  bej'ond,  the  movable  cath- 
eter directing  arm  (Fig.  3).  With  the 
cannula  in  this  position  the  needle  is  threaded 
through  it  until  the  point  of  the  needle  hes 
just  wiiliin  its  distal  end. 

The  cystoscope  is  then  introduced  into  the 
bladder,  the  obturator  wdthdrawn,  and  the 
prepared  catheterizing  telescope  inserted. 
If  necessary  more  iiuid  can  be  allowed  to  enter 
the  bladder.  With  the  light  turned  on  and 
under  the  guidance  of  the  eye,  so  as  to  avoid 
any  possibihty  of  injury,  the  cystoscope  is 
pushed  on  into  the  bladder,  rotated  until  the 
lens  is  down  (faces  the  trigone)  and  the  ocular 
end  depressed  until  the  vesical  end  can  be 
seen  to  have  been  elevated  well  away  from  the 
bladder  floor.  The  cannula  is  then  pushed 
forward  until  the  distal  end  enters  the  field  of 
vision  The  needle  is  now  pushed  forward 
through  the  cannula  until  the  point  is  well 
into,   but  not   beyond,   the  field   of  vision. 


Fig.  3.  Above,  Brown-Buerger  cystoscope  sheath.  Be- 
low, catheterizing  telescope  with  cannula  and  needle  in 
position  for  introduction  into  sheath.  Note  that  the  piint 
of  the  needle  is  within  the  cannula  and  that  the  latter  is 
held  by  the  clamp  so  that  the  distal  end  lies  on  the  catheter 
deflecting  arm. 

Holding  the  needle  in  tliis  position  the  can- 
nula is  withdrawn  until  well  out  of  the  field  of 
vdsion  (Figure  4).  This  will  leave  about  one- 
half  inch  of  the  needle  free  beyond  the 
cystoscope  sheath,  and  lying  flat  against  the 
directing  arm  entirely  within  range  of  the  eye 
and  under  constant  observation  and  control. 
The  cystoscope  is  now  manipulated  to  bring 
the  trigone  into  \-iew,  the  point  of  injection 
determined,  the  directing  arm  controlUng 
screw  turned,  elevating  the  arm  and  directing 
the  point  of  the  needle  downward  toward  the 
trigone  (Fig.  5).  The  s\'ringe  filled  ^\^th  the 
solution  is  then  attached  to  the  needle  and 
some  of  the  solution  ejected  until  seen  to 
flow  in  a  fine  blue  stream  from  point  of  the 
needle  indicating  that  all  air  and  water  have 
been  expelled.  The  needle  is  then  made  to 
enter  the  trigone  at  an  angle,  at  the  point 
desired,  by  manipulation  of  the  cystoscope 
and  two  or  three  drops  of  the  solution  in- 
jected. A  blue  weal,  sharply  defined,  will 
be  seen  to  form.  Should  the  blue  fluid  escape 
at  the  point  of  puncture  it  will  indicate  that 
the  orifice  at  the  oblique  point  of  the  needle 
has  not  completely  entered  the  tissues.  The 
tissue  is  soft  and  elastic,  and  can  be  seen  to 
push  ahead  of  the  needle  as  the  latter  enters 
it.  The  whole  point  of  the  needle  may  disappear 
from  i-iew  in  this  velvety  mucosa  and  give  the 
impression  that  it  has  entered  the  tissues. 
But  when  the  blue  solution  is  forced  through 
if  it  is  seen  to  float  oft'  in  the  surrounding 
fluid  it  is  proof  the  needle  point  is  not  buried. 
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Fig.  4.  The  cystoscope  in  the  bladder,  first  position. 
Note  that  the  ocular  end  is  depressed  and  the  distal  end 
elevated  well  away  from  the  bladder  tloor.  The  needle 
point  has  been  pushed  bej'ond  the  end  of  the  cannula  well 
into  the  field  of  %-ision. 

The  needle  is  then  withdrawn  and  entered 
elsewhere  until  as  much  of  the  trigone  as  is 
desired  is  infiltrated.  I  generally  begin  close 
to  a  ureter  and  work  across  the  trigone  in  a 
line,  and  then  work  back  across  the  trigone 
a  short  distance  in  front  of  this  line.  Tliis  is 
continued  as  far  forward  as  desired.  It  is 
advisable  not  to  make  the  injections  too  close 
together.  On  seeing  the  weal  form  about  the 
needle  in  the  form  of  a  circle  the  next  site  of 
injection  should  be  so  chosen  that  each  new 
weal  formed  will  abut  on  the  one  preceding  it. 
I  begin  at  the  posterior  margin  because  blood 
rises  as  a  screen  from  the  punctures  and  ob- 
scures the  field;  therefore  bj-  working  forward 
we  keep  in  front  of  this  screen.  Of  course 
hot  continuous  irrigation  will  tend  to  check 
the  bleecHng  and  help  keep  the  field  clear. 

Soliilioii.  This  consists  of  a  sterile  2  to  3  per 
cent  solution  of  quinine  and  urea  hydro- 
chloride in  normal  saline.  It  is  colored  rather 
deeply  \\-ith  methylene  blue.  For  convenience 
I  keep  the  solution  in  ampoules  of  5  cubic 
centimeters.  In  future  I  shall  add  a  small 
amount  of  a  suprarenal  extract  to  the  solution 
in  the  hope  of  reducing  the  oozing. 

For  intravesical  anaesthesia  preKminary 
to  fulguration  of  polj-pi,  removal  of  specimens, 
dilatation  of  ureteral  orifices,  etc.,  for  which 
this  instrument  readily  adapts  itscK,  I  would 
recommend   that   weaker   solution   be   used. 


/Vetdle 


Fig.  5.  The  cystoscope  in  the  bladder,  second  position. 
Note  that  the  cannula  has  been  withdrawn,  tha  needle 
pushed  on  still  further  and  the  catheter  deflecting  arm 
elevated  bending  the  flexible  needle  toward  the  bladder 
floor. 

These  strong  solutions  are  not  necessary  for 
anaesthesia,  the  weaker  will  answer  just  as 
well  and  the  infiltration  and  danger  of  possi- 
ble necrosis  will  be  avoided.  Other  solutions 
than  quinine  and  urea  hydrochloride  may 
also  be  used. 

Site  of  injection.  As  described  above,  I 
begin  near  one  ureteral  orifice  and  work  across 
the  trigone,  then  in  a  second  line  back  across 
to  the  side  at  which  the  start  was  made.  This 
is  continued  to  and  into  the  sphincter  and 
even  the  posterior  urethra.  Ordinarily  four 
or  live  injections  will  be  sufficient  for  the 
width  of  the  trigone  and  only  about  four  or 
five  rows  from  behind  forward  are  necessary. 
It  is  remarkable  how  little  discomfort  the 
treatment  occasions,  but  it  is  even  more  re- 
markable how  great,  although  temporary, 
a  relief  can  be  brought  about  by  an  injection 
of  only  2  or  3  minims  just  in  front  of  each 
ureter,  leaving  the  balance  of  the  trigone 
entirely  untouched.  This  is  probably  a 
direct  result  of  the  ana-sthetic  eflect  of  the 
quinine.  It  may  be  more  convenient  to  use 
the  convex  or  close  vision  cystoscopic  sheath 
for  the  injections  near  the  spliincter  and  in  the 
adjacent  urethra,  but  I  have  not  found  it 
necessary.   The  catheter  deflecting  arm,  when 
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elevated,  will  generally  push  the  mucosa 
away  from  the  lens  sufficiently  to  give  a  clear 
view. 

Are  there  any  dangers  to  tliis  treatment? 
In  answering  this  c|uestion  I  would  say  that 
there  is  undoubtedly  a  slight  danger  of  necrosis 
and  ulceration  of  the  mucosa.  This  has  been 
known  to  follow  the  use  of  quinine  and  urea 
hydrochloride  solution  elsewhere  in  the  body 
and  is  certainly  a  possibility  here.  For  this 
reason  my  first  experiments  were  made  with 
very  dilute  solutions.  But  no  harm  resulted, 
and  I  have  now  made  probably  fifteen  or  twen- 
ty injections  of  the  2 . 5  per  cent  solution,  and 
have  recystoscoped  most  of  these  patients  a 
few  days  later,  and  have  yet  to  see  one  single 
untoward  result. 

On  one  occasion  early  in  my  work  with  the 
Brown- Buerger  instrument  I  was  unfortunate 
enough  to  break  off  a  piece  of  needle  three- 
quarters  of  an  inch  long  in  the  bladder.  But 
with  a  Kelly  cystoscope  and  an  alligator 
forceps  I  had  no  trouble  in  removing  it.  This 
is  the  only  mishap  I  have  had. 

Results.  These  have  been  most  encouraging 
but,  owing  to  the  general  upset  in  the  clinic 
due  to  the  absence  of  my  first,  second,  and 
third  assistants  who  were  in  ser\-ice  and  the 
shortage  and  frequent  shifting  of  nurses  on 
account  of  the  war  and  epidemic,  all  of  my 
records  have  been  either  mislaid  or  thrown 
out.  I  can  therefore  cite  but  one  tjpical  case, 
that  of  a  private  patient,  and  give  a  general 
outline  of  my  observations  and  impressions. 

Mrs.  I.  D.,  age  30;  violinist.  The  patient  had 
typhoid  in  1914.  The  menses  were  always  regular, 
four-weekly,  and  painless.  She  has  been  married 
since  1911.  She  has  no  children,  but  had  one  mis- 
carriage at  2  months  shortly  after  marriage,  at 
which  time  she  was  curetted,  and  had  a  slightly 
febrile  convalescence.  She  miscarried  again  in 
September,  1915.  The  ovum  projected  from  the 
cervix.  It  was  extracted  by  me.  She  was  not  cu- 
retted, and  had  an  uneventful  convalescence.  Com- 
plement fi.xation  test  was  negative  for  gonorrhoea 
and  syphilis.  She  first  consulted  me  for  bladder 
symptoms  four  months  later.  For  the  past  two 
weeks,  the  patient  had  suffered  day  and  night  from 
frequent  urination.  There  was  slight  burning  at  the 
end  of  the  act  with  an  urgent  desire  to  urinate  again. 
The  urine  was  clear.  The  uterus  was  small,  hard, 
retrotlexed,  but  freely  movable,  k  Smith  pessary 
was  inserted  and  a  mixture  of  sodium  bicarbonate 
and  belladonna  prescribed.  This  relieved  the  burn- 


ing at  the  end  of  urination,  but  the  frequency  con- 
tinued. 

In  June,  1916,  the  patient  reported  as  follows: 
Urination  every  two  hours  and  oftencr  by  day, 
with  sensation  of  bladder  always  being  full,  no- 
burning.  Urination  twice  at  night,  about  3  and  6  a.m. 
.\  specimen  of  urine  was  absolutely  negative.  .'\ 
cystoscopic  examination  was  made  one  month  later. 
The  capacity  of  the  bladder  was  large,  the  fundus 
negative.  There  was  a  marked  velvety  and  granu- 
lar appearance  of  the  trigone  and  marked  congestion. 
The  patient  then  disappeared  from  observation, 
until  February  15,  iqio.  -'•he  then  stated  that  since 
her  last  visit  her  bladder  symptoms  had  become 
markedly  worse.  She  was  obliged  to  urinate  every 
half  hour  during  the  day,  and  five  or  six  times  during 
the  night.  There  was  a  constant  sensation  of  the 
bladder  being  full  and  a  constant  desire  to  urinate. 
\\.  times  this  became  most  urgent  and  she  was  com- 
pelled to  yield  to  the  desire,  but  she  obtained  na 
relief.  There  was  no  pain.  This  urgent  desire  to- 
urinate  was  most  annoying  and  interfered  greatly 
with  her  vocation  as  violin  soloist. 

.\  catheterized  specimen  of  urine  was  clear,  amber 
colored,  acid,  specific  gravity  i.oii.  Albumin, 
sugar,  acetone  and  bile  pigments  were  absent. 
Indican  was  normal  in  amount.  There  were  no 
casts;  cylindroids;  mucous,  amorphous,  or  crystal- 
line deposits;  pus.  red  blood  cells  or  bacteria.  There 
were  present  a  few  squamous  cells. 

Cystoscopic  examination,  February  18,  1910, 
showed  the  condition  to  be  practically  the  same 
as  at  the  previous  examination  except  for  the  presence 
of  two  or  three  lentil-sized,  pale  yellowish  patches. 
These  were  probably  areas  of  metaplastic  cell 
proliferation.  At  this  examination  the  trigone  close 
to  the  ureters  and  these  patches  were  injected  with 
2  per  cent  quinine  and  urea  hydrochloride  solution 
but  owing  to  the  constant  oozing  and  clouding  of 
the  field,  treatment  was  not  completed. 

Two  days  later  the  patient  reported  that  she  had 
complete  relief  and  for  the  first  time  in  three  years 
was  comfortable  and  had  been  able  to  sleep  through 
an  entire  night.  She  then  went  on  a  concert  tour 
and  did  not  report  again  until  ."^pril  4.  She  then 
stated  that  she  was  greatly  relieved  for  several  days 
when  the  condition  gradually  recurred.  She  is  not 
as  uncomfortable  as  before,  urinates  only  every  two 
hours  during  the  day  and  about  twice  at  night. 
There  is  still  a  sensation  of  the  bladder  being  full 
but,  after  urination,  the  sensation  of  incompleteness 
is  entirely  relieved. 

On  .^pril  7,  cystoscopy  showed  the  trigone  to  be 
about  the  same  as  before  except  that  the  patches 
were  white  instead  of  yellowish,  and  the  site  of  the 
previous  injections  stood  out  yellow,  like  normal 
bladder  wall,  with  a  few  small  vessels  coursing 
across  them,  and  surrounded  by  the  intensely 
congested  trigone. 

The  entire  interureteric  ridge,  the  trigone  and 
sphincter  were  infiltrated  with  quinine  and  urea 
hydrochloride  solution   2,5  per  cent.     Only  a  few 
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small  areas  were  omitted.  The  oozing  was  controlled 
by  hot  irrigation.  The  patient,  a  few  minutes 
after  the  treatment,  said  that  she  felt  greatly 
relieved. 

On  April  22,  fifteen  days  later,  the  patient  re- 
ported that  she  was  completely  relieved  of  the  feel- 
ing of  fullness,  the  sensation  of  incompleteness, 
and  the  urgency.  She  still  had  to  urinate  during 
the  night,  but  generally  only  once,  and  only  about 
every  three  or  four  hours  per  day. 

There  have  been  no  bad  results,  no  failures, 
even  at  the  very  beginning  when  I  was  using 
only  0.5  per  cent  solutions  and  the  Kelly 
cystoscope.  The  patients  acknowledged  that 
they  had  received  instant  rehef,  but  that  it 
had  lasted  for  only  a  few  hours  or  at  most  three 
or  four  days.  After  the  stronger  solutions 
were  used  the  relief  was  again  instantaneous 
but  of  considerable  duration.  I  believe  that 
the  instantaneous  result  is  due  to  the  anaesthet- 
ic effect  of  the  solution,  the  prolonged  result 
to  the  destruction  of  the  vessels  and  nerves 
by  the  pressure  of  the  fibrin  deposited  about 
them.  I  wish  to  emphasize  here  that  this  solu- 
tion is  not  used  as  an  anesthetic — such  effect 
could  at  best  be  only  temporary — but  I  am  us- 
ing and  advising  the  use  of  this  particular 
solution  because  it  is  known  to  cause  a  marked 
infiltration  of  the  tissues  with  fibrin  which 
will  compress,  obhterate  and  destroy  the 
vessels  and  probably  also  the  nerve  fibers 
which  pass  through  it.  It  is  in  this  way  that 
necrosis  occasionally  occurs  when  quinine  and 
urea  hydrochloride  are  used  elsewhere  in  the 
body.  Some  day  necrosis  in  the  trigone  may 
result  from  one  of  these  injections,  but  so  far 
I  have  not  seen  such  an  occurrence.  The 
infiltration  does  occur,  and  that  is  exactly 
what  I  want.  It  seems  to  have  no  ill  effects. 
How  long  it  remains  I  do  not  know  and 
apparently  that  is  of  Httle  consequence.  How- 
ever, it  does  cause  a  disappearance  of  the 
excessive  vascularization  of  the  trigone  and 
the  symptoms  of  bladder  irritability  and  this 
is  the  end  sought. 

Several  of  the  patients  came  back  once  or 
twice  to  report  marked  improvement,  and 
stated  that  they  were  so  well  that  they  "didn't 
need  further  treatment."  Several  allowed  them- 
selves to  be  recystoscoped  that  I  might  observe 
the  results  and  in  each  case  the  area  of  injec- 
tion was  plainly  discernible  for  long  periods 


after.  The  areas  where  the  weal  had  been  stood 
out  as  a  pale  yellow  spot,  resembUng  almost 
normal  bladder  wall,  surrounded  by  the 
diseased,  angry  looking  mucosa.  Strange  to 
say  even  though  the  area  injected  was  only 
a  small  part  of  the  trigone  much  rehef  was 
experienced.  One  patient  who  had  had  several 
treatments  during  which  the  entire  posterior 
half  of  the  trigone  was  injected  kept  herself 
under  observation  for  about  three  months. 
During  this  time  she  was  perfectly  well.  I 
have  not  heard  from  her  in  over  a  year  but 
I  think  I  may  safely  say  that,  considering  the 
good  result  in  her  case  for  wliich  she  was  most 
grateful,  she  would  probably  have  returned 
for  further  treatment  had  there  been  any  re- 
currence. 

On  the  whole  I  have  been  very  favorably 
impressed  by  the  practically  unanimous  ver- 
dict of  these  patients  that  they  had  been 
greatly  reheved  for  a  considerable  period  of 
time,  a  result  that  I  had  never  been  able  to 
obtain  \\-ith  Knorr's  generally  accepted 
method. 

Owing  to  the  upset  in  my  chnic  and  the 
extra  work  placed  on  me  by  the  war  conditions 
I  have  been  unable  to  pursue  this  work  to  the 
extent  that  I  had  hoped.  I  reaUze  that  the 
cases  are  few  in  number  and  have  not  been 
observed  steadily  nor  long  enough  for  rehable 
or  final  conclusions.  I  do  not  wish  to  recom- 
mend tliis  treatment  as  infallible  nor  appear  too 
sanguine  as  to  the  results,  but  I  personally 
beheve  that  it  gives  promise  of  holding  out 
to  a  marked  degree  distinct  prospects  of 
relief  from  this  extremely  intractable  and 
miserable  affliction.  I,  at  least,  and  I  hope 
others,  will  continue  investigations  along  this 
Une,  until  experience  in  a  much  larger  number 
of  cases  gives  us  data  that  are  really  worth 
while  accepting. 

In  conclusion  I  wish  to  sincerely  thank  my  assistants, 
and  especially  Drs.  I.  Kross  and  A.  Unger,  for  their  kind 
assistance  in  the  furtherance  of  this  work  and  J.  E.  Ken- 
nedy &  Co.,  for  kind  suggestions  and  co-operation  in  the 
development  of  the  needle  and  cannula. 
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HILE  it  is  well  known  that  varicose 
veins  of  the  leg  regularly  cause  an 
impaired  nutrition  of  the  skin  and 
subcutaneous  tissues,  wliich  readily  become 
ulcerated,  the  fundamental  changes  in  other 
structures  remote  from  the  ulcers  are  not 
generally  recognized.  And  yet  these  changes 
quite  regularly  accompany  the  process  when 
this  is  of  long  duration,  and  are  so  striking  and 
significant  as  to  deserve  emphasis.  It  is  quite 
to  be  anticipated  that  the  tissues  underlying 
an  excoriation  of  the  skin  should  be  infected 
to  a  greater  depth  than  the  level  of  the 
granulation  covering  the  floor  of  the  ulcer. 
Especially  would  tliis  be  apt  to  be  so  when  the 
ulcer  became  chronic.  If  then  it  occasionally 
happened  that  the  bone  immediately  under- 
lying such  an  ulcer  showed  signs  of  involve- 
ment, it  would  excite  little  or  no  surprise.  We 
might  expect  a  mild  grade  of  local  periosteitis, 
indeed,  beneath  most  chronic  ulcers.  But  this 
is  not  what  happens,  and  it  is  most  unusual 
for  a  periosteitis  or  osteomyelitis  to  locahze 
beneath  even  an  ulcer  of  moderate  depth. 
Instead  we  have  far-reaching  changes.  The 
tibia  or  fibula,  and  usually  both,  are  involved 
in  a  periosteitis  and  osteomyelitis  so  diffuse  as 
to  extend  throughout  the  entire  shafts  and 
involve  even  the  epiphysis,  so  chronic  as  to 
pass  unnoticed  by  the  patient  and  occasion 
little  or  no  pain.  The  inflammatory  process 
which  results  in  the  most  extreme  structural 


changes  never  apparently  reaches  the  stage  of 
abscess  formation,  and  if  suppuration  exists 
its  products  are  absorbed  into  the  system. 
Accompanying  this  are  widespread  vascular 
changes.  The  deep  vessels,  posterior  tibial 
and  peroneal,  show  marked  calcification, 
which  extends  to  the  popKteal  or  above.  This 
sclerosis  occurs  independently  of  the  site, 
size,  and  depth  of  the  ulcer,  but  is  most 
marked  in  those  cases  in  which  ulceration  has 
been  present  for  a  very  long  time. 

Such  striking  changes  occurring  with 
regularity  in  a  large  series  of  cases  and  not 
dependent  upon  any  discoverable  constitu- 
tional disease  at  once  arouse  a  question  as  to 
their  mode  of  production.  So  far  as  concerns 
the  bony  changes  it  might  be  supposed  that 
bacteria  working  into  the  depths  of  the  wound 
invade  the  periosteum  and  travel  beneath 
this  to  remote  portions  of  the  bone.  Tliis 
hypothesis  fails,  however,  to  explain  why 
there  are  often  little  or  no  signs  in  the  X-ray  of 
bone  involvement  just  beneath  the  ulcer, 
whereas  the  changes  may  be  marked  at  the 
other  end  of  the  bone. 

Furthermore,  it  becomes  obvious  that  this 
is  not  the  mode  of  production,  when  we  find 
that  the  process  is  not  confined  to  the  bone 
over  wliich  the  ulcer  lies,  but  that  changes  of 
equal  extent  are  present  on  the  opposite  side 
of  the  leg.  Thus,  we  may  see  an  ulcer  over 
the  inner  aspect  of  the  tibia  with  pronounced 
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Fig.  I.  Case  i.  Roentgenogram  of  left  leg  showing 
slight  diffuse  pericsteitis;  no  calcification  of  vessels. 
Marked  varicosities  but  relatively  slight  ulceration. 


Fig.  2.  Case  i.  Roentgenogram  of  right  leg  showing 
marked  osteitis  of  fibula  and  some  involvement  of  tibia. 
Calcification  of  posterior  tibial  vessels. 


osteitis  of  the  fibula.  Some  more  general 
distributor}-  agent  than  the  cellular  tissue 
must  operate  to  produce  such  changes. 

The  solution  of  the  problem  is  probably 
furnished  by  the  e.xtensive  vascular  changes 
which  quite  regularly  accompany  these  cases. 
The  advanced  arteriosclerosis  of  the  tibial 
and  peroneal  vessels,  which  appear  in  nearly  aO 
the  X-rays  as  calcified  tubes,  indicates  that  the 
pathway  of  infection  has  probably  been  here. 

This  condition  of  the  deep  arteries  of 
the  leg  at  once  arouses  the  thought  that  the 
logical  method  of  bacterial  distribution  to 
remote  parts  of  the  bone  is  \'ia  the  arterial 
wall  and  the  adjacent  lymphatics.  The 
mechanism  then  would  appear  quite  simple 
and  be  somewhat  as  follows:  The  lymphatics 
draining  the  ulcerated  area  sooner  or  later 
become  the  seat  of  a  chronic  lymphangitis 
which  extends  pro.ximally,  not  only  via  the 
superficial  lymphatics  to  the  femoral  nodes, 
but    also    \-ia    the    deep    lymphatics    which 


Fig.  3.  Case  I.  Ulcer  of  the  posterior  crura! 
region  of  the  right  leg.  of  five  year's  duration. 
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Fig.  4.  Case  2.  Superficial  ulcer  of  anterior  crural 
region  of  right  leg.  The  ulcer  has  been  present  at  intervals 
for  20  years.  Slight  e.xcoriation  of  the  left  leg  has  been 
present  for  one  year,  with  marked  eczema  and  extensive 
varicose  veins  of  both  legs. 

communicate  with  the  above  and  lie  in 
close  relation  to  the  deep  vessels  of  the  leg. 
Given  a  chronic  lymphangitis  of  the  perivas- 
cular lymphatics,  and  it  is  easy  to  see  how 
bacteria  migrating  through  the  delicate 
lymphatic  wall  soon  penetrate  the  walls  of 
the  adjacent  artery  and  vein.  This  takes 
place  throughout  the  full  extent  of  the 
vessel  in  the  leg,  and  hence  the  nutrient 
arteries  to  the  tibia  and  the  fibula  may 
become  simultaneously  involved.  The  bac- 
teria may  then  penetrate  the  walls  of  the 
nutrient  vessels  and  thus  be  distributed 
to  all  parts  of  the  bones,  or  we  may  postulate 
a  retrograde  lymphatic  infection  against  the 
normal  lymphatic  current.  Either  process 
seems  reasonable  and  probably  both  occur. 
Thus  we  find  an  explanation  for  even  the  most 
extensive  changes  in  bone  and  artery. 

During  this  time  the  body  has  manu- 
factured antibodies  sufficient  to  prevent  the 
spread  of  the  infection,  but  not  sufficient  to 
prevent  damage  to  the  tissues  from  the 
continued  presence  of  bacteria.  It  is  well 
known  that  calcification  is  often  a  late  result 
of  chronic  infection.     The  calcified  areas  in 


II 


Fig.  5  Fig.  6 

Fig.  5.  Case  2.  Roentgenogram  of  the  right  leg  showing 
extensive  periosteitis  and  osteomyelitis  of  both  bones  with 
narrowing  and  irregularity  of  marrow  ca\'ity.  Calcifica- 
tion of  vessels  has  been  present  but  has  not  been  marked. 

Fig.  6.  Case  2.  Roentgenogram  of  left  leg  showing 
slight  calcification  of  vessels.     iLittle  or  no  bone  changes . 

tuberculous  foci,  old  abscesses,  chronic  in- 
fections of  the  lymph-nodes,  bursa?,  and 
joints,  sypliilitic  aortitis,  and  thrombophle- 
bitis, as  well  as  concretions,  biliary,  renal, 
etc.,  which  have  been  definitely  shown  to 
be  originated  by  bacteria,  are  only  a  few  of 
the  numerous  examples  of  this  process. 
In  view  of  this  it  is  easy  to  see  how  the 
calcification  of  the  vessels  and  the  structural 
alterations  of  the  bones  would  be  simply  a 
logical  result  of  the  continued  absorption 
of  bacteria  from  a  chronic  ulcer.  Some 
interesting  speculations  are,  however,  aroused 
by  these  conclusions:  Are  more  vital 
structures  injured  in  a  like  manner?  To 
what  extent  is  arteriosclerosis  in  general 
dependent  on  bacterial  absorption,  and  to 
what  degree  is  the  aging  of  other  tissues 
influenced  by  similar  processes? 
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Fig.  7.  Case  3.  Photograph  of 
leg  showing  marked  varicosities 
and  thrombophlebitis.  Over  the 
anterior  crural  region  is  a  small 
depressed  scar  of  a  healed  ulcer. 
The  varicosities  have  been  present 
15  years,  the  ulcer  6  years.  The 
opposite  leg  shows  similar  changes 
but  less  marked. 


These  a  re  p  r  o  b  1  u  m  s 
worthy  of  further  study. 
It  may  well  be  that  kid- 
neys, heart,  and  nervous 
system  are  damaged  in  a 
like  manner  by  the  insidious  influence  of 
cryptic  infections.  The  prompt  recognition 
and  \'igorous  eradication  of  such  lesions 
would  then  be  regarded  as  essential  to  the 
prolongation  of  life. 

The  following  cases,  illustrating  the  path- 
ological processes  outlined  above,  represent 
merely  a  few  of  the  large  number  studied. 
In  the  entire  series  the  changes  were  the 
same,  differing  merely  in  degree.  The}- 
were  always  more  marked  in  the  leg  showing 
the  worst  varicosities  or  the  most  prolonged 
ulceration  and  were  regularly  absent  in  the 
opposite  extremity  if  this  was  free  from 
varicose  veins.  The  photographs  of  the 
X-ray  plates  of  these  cases  are  of  necessity 
greatlj'  reduced  and  fail  to  do  justice  to  the 


Fig.  S  Fig.  0 

Fig.  S.  Case  3.    Roentgenogram  of  leg  shown  in  Figure  7,  showing  extensive 

productive  osteitis  of  both  bones  with  involvement  of  marrow  ca\ity. 

Fig.  Q.    Case  3.    Roentgenogram  of  opposite  leg.    The  bone  changes  are  much 

less  marked.     This  corresponds   to    the   lesser  severity   of   thrombophlebitis   on 

this  side. 


originals  in  which  the  osteomyelitis  is  shown 
with  great  clearness. 

Case  I.  Louisa  M..  for  five  years  the  patient 
has  had  ulcer  of  the  posterior  crural  region  of  right 
leg.  extending  over  an  irregular  area  4  inches  in 
diameter.  The  margins  were  irregular.  The  ulcer 
was  slightly  depressed;  the  floor  covered  with 
grayish  and  greenish  slough  and  unhealthy  granu- 
lations. At  no  point  is  there  any  sinus  penetrating 
into  the  deeper  structures,  and  the  floor  of  the 
ulcer  is  everywhere  firm.  There  are  scattered 
islands  of  healthy  skin,  but  the  crural  region  and  the 
dorsum  of  the  foot  are  somewhat  oedematous. 
There  are  moderate  varicosities  of  superficial 
veins,  including  internal  saphenous,  above  the 
ulcer.  The  Wassermann  was  negative  with  both 
antigens.  The  pulse  was  very  poor  in  the  dorsalis 
pedis  artery.  The  opposite  leg  shows  moderate 
varicose  veins  and  brownish  pigmentation,  but  no 
ulceration  is  present.    Urine:  specific  gravity  1015; 
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Fig.  lo  Fig.  II 

Fig.  lo.  Case  4.  Roentgenogram  of  Figure  10,  showing  extensive  changes  in  both 
tibia  and  fibula.  The  tibia  is  greatly  thickened,  the  marrow  cavity  appears  partly 
obliterated  in  both  bones.  There  is  marked  calcification  of  the  vessels  which  are 
covered  by  shadows  of  the  bones. 

Fig.  II.  Case  4.  Roentgenogram  of  left  leg  showing  absence  of  marked  bone 
changes.     There  is  extensive  calcification  of  the  vessels. 


reaction,  acid;  albumin,  faint  trace.  Microscopic 
examination  shows  large  numbers  of  bacteria,  dis- 
crete and  in  clumps.     There  are  a  few  while  blood 


Fig.  12.  Case  4.  Superficial  ulcer  of  the  medial  crural 
region  of  the  right  leg  which  has  been  present  for  25 
years.  There  are  marked  trophic  changes  in  the  skin 
of  the  foot.  Extensive  varicose  veins  are  present.  The 
opposite  leg  has  a  pigmented  scar  of  healed  ulcer  and 
moderate   varicosities.     There   is   no   recent   ulceration. 


cells  and  epithelium.  The  ulcer  progressed  favorably 
under  local  treatment  and  baking  and  massage. 
X-ray  examination  of  right  leg  (No.  65569)  shows 
marked  bony  changes  throughout  fibula  and  tibia, 
most  marked  over  lower  half  of  fibula  which  is 
greatly  thickened  and  shows  nodular  periosteal 
excrescences.  The  cortex  is  greatly  thickened  and 
the  narrow  cavity  encroached  upon.  Similar 
changes  are  present  in  the  tibia  but  to  a  less  degree. 
Marked  calcification  of  posterior  tibial  vessels  of 
right  leg.  No  similar  changes  in  left.  The  Wasser- 
mann  was  negative  with  alcoholic  and  cholesterin 
antigens. 

Case  2.  John  F.,  age 6q,  plasterer.  Thispatient 
had  ulcers  of  the  anterior  crural  region,  about 
which  there  was  marked  eczema.  An  ulcer  of 
the  right  leg  had  been  present  at  intervals  for 
20   years,    of  the    left  leg  for  one  year. 

The  right  leg  was  greatly  swollen,  reddened, 
and  covered  with  crusts.  There  was  a  large  irregular 
ulcer  4x2  inches  in  diameter  over  the  anterior 
crural  region  of  the  right  leg.  The  left  leg  was 
reddened  and  scaly  but  not  ulcerated.  There  was 
considerable  thickening  of  both  legs.  Varicosities, 
of  internal  saphenous  on  right  side  were  present. 
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Fig.  13.  Case  5.  Roentgenogram  of  Figure  15.  showing  extensive  periosteitis  and 
osteomyelitis  of  entire  fibula.  The  tibia  is  involved  to  a  less  extent.  Calcification 
of  the  vessels  present. 

Fig.  14.  Case  5.  Roentgenogram  of  opposite  leg  showing  no  bony  or  vascular 
changes.     There  are  no  varicose  veins  or  ulceration  of  this  leg. 


There  was  a  sNstolic  murmur  over  the  aortic  area. 
Urine:  specific  gravity,  1027;  reaction,  acid; 
albumin,  very  faint  trace.  Glucose,  positive. 
Microscopic  examination  showed  epithelial  cells 
and  a  large  amount  of  bacteria.  The  Wassermann 
was  negative. 

Case  3.  Henry  S.  The  patient  had  had 
varicose  veins  of  both  legs  for  15  to  20  years. 
He  had  had  pain  in  both  legs  for  one  year.  There 
was  an  ulcer  of  the  left  anterior  crural  region  six 
years  ago  but  this  is  now  healed.  There  was  exten- 
sive thrombophlebitis  of  the  superficial  veins  of 
both  legs,  especially  on  the  right  side.  The  veins 
were  greatly  dilated,  containing  hard  nodules 
resembling  phleboliths.  X-ray  examination  showed 
extensive  periosteitis  and  osteoyelitis  in  the  bones 
of  the  left  leg.  The  Wassermann  was  negative  with 
both  antigens. 

Case  4.  James  O'Brien.  An  ulcer  had  been 
present  over  the  medial  crural  region  of  the  right 
leg  for  25  years.  The  ulcer  was  about  2  inches  in 
diameter,  superficial  and  located  just  above  the 
internal  malleolus.  The  skin  about  this  was 
thickened  and  the  papill:e  were  hypertrophic. 
The  base  of  the  ulcer  was  pale  and  grayish.  The 
pulse  was  poor  in  dorsalis  pedis.  The  toe-nails 
showed  trophic  changes;   onychogryphosis;   leg  and 


foot  were  swollen  and  the  ankle  stifi'.  The  skin  was 
unhealthy  and  pigmented.  The  skin  of  the  opposite 
leg   was  thickened  and   pigmented.      Pulse  in   the 


Fig.  15.  Case  5.  Shallow  ulcer  of  the  lateral  crural 
region  which  has  been  present  for  15  years.  There  is 
extensive  eczema  and  elephantiasis  of  the  skin.  Varicos- 
ities are  marked  along  the  distribution  of  the  internal 
saphenous  vein. 
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Fig.  1 6.  Case  6.  Roentgenogram  of  a  leg  which  has 
been  the  site  of  an  ulcer.  2  by  3  inches  in  diameter,  for 
20  3-ears.  Photograph  of  leg  not  available.  Extreme 
periosteitis  and  osteomyelitis  of  both  bones  and  calcifica- 
tion of  the  posterior  tibial  vessels  present.  The  opposite 
leg  appears  normal  on  X-ray  examination. 

dorsalis  pedis  was  likewise  poor.  Urine:  albumin 
very  faint  trace;  few  clumps  white  blood  cells. 
Hypertrophy  of  prostate.  Blood  pressure:  210 
systolic;  100  diastolic.  The  Wassermann  was 
negative  with  both  antigens.  The  ulcer  was  very 
sluggish;  no  progress  toward  healing  has  been 
made  in  spite  of  careful  and  continuous  treatment. 
X-ray  examination  of  right  leg  showed  very  marked 
bony  changes  in  both  tibia  and  fibula.  The  tibia 
was  thickened  throughout,  especially  in  the  lower 
half  which  resembled  a  club.  There  was  extensive 
periosteitis  and  osteomyelitis.  The  marrow  cavity 
appeared  obliterated  by  dense  bony  proliferation. 
Calcification  of  posterior  tibial  vessels  was  marked. 
X-ray  examination  of  left  leg  showed  bones  normal, 
and   marked   calcification   of   deep  vessels. 

Case  5.  Louis  Barteldes.  age  55;  driver.  The 
patient  has  had  an  ulcer  of  the  lateral  malleolar 
region  for  15  years.  The  ulcer  was  about  i  by  1.5 
inches  in  diameter,  superficial  and  surrounded  by 
thickened  hyperplastic  skin.  The  entire  leg  was 
thickened    and    somewhat    oedematous    over    the 


Fig.  17.  Case  7.  Shallow  ulcer  of  the  right  anterior 
crural  region  which  has  been  present  4  years.  There  are 
extensive  varicose  veins  and  eczema  of  both  legs. 

lower  part.  The  soft  parts  were  thick  and  tough 
from  the  presence  of  increased  fibrous  tissue.  The 
bones  were  palpably  thickened.  There  was  little  or 
no  pain  in  the  leg,  and  no  disability.  The  patient 
has  varicose  veins  of  both  legs  and  marked  eczema. 
Blood  pressure:  systolic.  175.  Pulse.  35  to  40 
beats  to  the  minute.  The  cardiac  rate  was  the  same. 
Second  aortic  sound  accentuated.  Area  of  cardiac 
dullness  enlarged.  The  Wassermann  was  negative 
with  both  antigens. 

Case  6.  Theresa  R.,  age  63.  housework.  The 
patient  has  had  an  ulcer  of  the  anterior  right 
crural  region  for  20  years  or  more.  She  has  extensive 
varicose  veins.  There  were  no  symptoms  except 
pain  and  swelling  of  the  leg.  There  was  an  ulcer 
over  the  middle  of  the  tibia.  3  by  2  inches  in  dia- 
meter, with  a  sinus  which  passed  to  the  bone.  The 
leg  was  greatly  swollen  and  oedematous.  There  was 
an  enlargement  of  the  entire  leg  apparently  due  to 
bony  thickening.  The  opposite  leg  was  normal 
except  for  slight  varicosities.  Temperature,  normal. 
The  Wassermann  was  negative  with  both  antigens. 

Case  7.  Joseph  F..  age  60,  carpenter.  The 
patient  has  had  varicose  veins  and  ulcers  of  both 
legs  for  four  years,  with  extensive  varicose  veins 
of  both  legs  and  ulcers  over  both  shins,  largest  on 
right    leg.       He    had    extensive    eczema.      X-ray 
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Fig.  i8.  At  left,  roentgenogram  of  right  leg  showing  extensive  osteitis  and 
calcification  of  vessels.  At  right,  roentgenogram  of  left  leg  showing  bony  changes 
less  marked.    There  is  no  calcification  of  the  vessels. 


Fig.  19.  Case  0.  M  left,  roentgenogram  of  both  bones  of  the  right  leg,  showing 
irregular  periosteitis  and  calcification  of  vessels.  At  right,  roentgenogram  of  left  leg, 
practically  normal. 
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Fig.  20.  Case  8.  Varicose  veins  of  the  right  anterior 
crural  region  which  had  been  present  for  17  years.  At 
left,  roentgenogram  of  the  right  leg  showing  marked 
bony  changes  in  the  fibula  and  the  upper  half  of  the 
tibia.  There  is  pronounced  vascular  infiltration.  At 
right,  roentgenogram  of  left  leg  practically  normal. 


Fig.  21.  Case  10.  At  left,  roentgenogram  of  both 
bones  of  left  leg  showing  diffuse  osteitis.  .At  right,  roent- 
genogram of  right  leg  showing  slight  periostitis  of  fibula. 


Fig.  22.  Case  11.  Varicose  veins  of  both  legs  for  many 
years.  There  is  an  ulcer  of  the  left  anterior  crural  region 
which  has  been  present  for  3  years.  Roentgenogram  of 
both   legs   showing   moderate   osteitis  of  fibula    in  each. 

examination  showed  extensive  periostcitis  and  osteo- 
myelitis involving  the  interosseous  space,  especially 
in  the  right  leg.  Calcified  blood  vessels  were  clearly 
shown.     The   Wassermann  was   negative. 

Case  8.  Amelia  H..  age  53.  housewife.  The 
patient  has  had  an  ulcer  of  the  anterior  crural 
region  of  the  right  leg  for  17  years.  On  the  anterior 
aspect  of  the  right  leg  at  the  junction  of  the  middle 
and  lower  one-third  was  an  irregular  superficial 
ulcer  3  by  2  inches  in  diameter.  Varicose  veins  of 
both  legs  were  present  but  not  marked.  There 
were  localized  areas  of  thrombophlebitis.  The  leg 
was  swollen  and  somewhat  oedematous.  The  ankle 
was  thickened  and  the  soft  parts  dense  and  boggy. 
The  Wassermann  was  negative.  Urine:  specific 
gravity,  1,030;  reaction,  acid;  albumin,  trace 
glucose,  34-  Microscopic  examination;  showed 
mucous  leucocytes  and  squamous  epithelium. 
Blood  pressure:  170  to  no.  Heart:  no  murmurs,  no 
enlargement.  X-ray  examination  of  the  right  leg 
showed  characteristic  bone  and  vascular  changes. 
None  in  left. 

Case  q.  Margaret  M.  The  patient  had  had  an 
ulcer  of  the  anterior  crural  region  of  the  right  leg 
at  intervals  for  over  20  years.  At  times  the  ulcer 
healed,  but  soon  broke  down  again  on  slight  trauma. 
\'aricose  veins  were  present.  The  Wassermann  was 
negative.     There  is  an  ulcer  at  present  about  3.5 
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Fig.  23.  Case  12.  Roentgenogram  of  left  leg  showing  slight  periosteitis  of  fibula 
and  calcification  of  xessels.     Roentgenogram   of  right  leg  normal. 

Fig.  24.  Case  13.  Roentgenogram  of  left  leg  showing  moderate  osteitis  of  both 
bones.  Calcification  of  vessels  present.  The  opposite  leg  appears  normal  on  X-ray 
e.xamination. 


inches  in  diameter:  superficial.  The  base  of  the 
ulcer  is  covered  with  unhealthy  granulation. 
There  is  oedema  of  the  right  leg.  A  culture  from 
the  ulcer  shows  bacillus  mucosus  capsulatus.  and 
staphylococcus  albus.  Urine:  there  is  a  trace  of 
albumin;  otherwise  negative.  X-ray  examination 
showed  moderate  periosteal  thickening  and  rough- 
ening in  the  right  fibula,  most  marked  in  the  lower 
half  of  the  bone.  Also  there  was  slight  periosteitis 
in  the  right  tibia.  \o  similar  changes  were  present 
in  the  left.  The  posterior  tibial  vessels  of  the 
right  leg  were  partially  calcified.  No  similar 
changes  in  left. 

Case  10.  Richard  S.  The  patient  has  had  an 
ulcer  of  the  anterior  crural  region  of  the  left  leg 
for  10  months  following  trauma.  The  patient 
struck  his  shin  with  a  barrel  hoop  and  several 
ulcers  appeared,  of  which  one  failed  to  heal.  This 
was  about  i  inch  in  diameter  and  was  located  over 
the  anterior  border  of  the  tibia.  There  were 
moderate  varicosities  of  both  legs,  especially 
marked  in  the  left  leg.  The  skin  of  the  right  leg 
was  shghtly  wdematous  and  pigmented.  The 
Wassermann  was  negative.  The  ulcer  healed  under 
appropriate  treatment.  X-ray  e.xamination  of  the 
left  leg  showed  thickening  and  roughening  of  the 
periosteum  of  both  bones,  diffuse  throughout 
the  entire  shaft.  There  was  no  indication  of  osteo- 
myehtis.  Calcification  of  vessels.  X-ray  examin- 
ation of  the  right  leg  showed  similar  changes  but 


Fig.  25.  Case  14.  Roentgenogram  of  left  leg  showing 
osteitis  of  fibula  and  calcification  of  vessels.  The  right 
leg  appears  normal  on  X-ray  examination. 
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less  marked  in  the  bones  of  the  right  leg.  There  was 
no  calcification  of  vessels. 

C.^SE  II.  Emma  M..  age  40.  housewife. 
The  patient  has  had  varicose  veins  of  both  legs  for 
years.  She  has  had  a  superficial  ulcer  of  the  left 
anterior  crural  region  for  three  years.  The  Wasser- 
mann     was    negative. 

C.^SE  12.  Louis  M.,  age  57,  expressman.  The 
patient  had  a  varicose  ulcer  of  the  left  anterior 
crural  region  which  had  been  present  for  8  years. 
The  ulcer  healed  at  intervals  but  returned  7  months 
ago.  since  which  time  it  has  been  growing  steadily 
larger.  The  patient  has  an  extensive  ulcer  over  the 
anterior  and  medial  crural  region  of  left  leg,  6.  5 
inches  long,  and  5  inches  wide.  The  ulcer  was  super- 
ficial. Marked  varicose  veins  were  present.  The 
Wassermann  was  negative.  The  ulcer  healed  in 
six  weeks  under  treatment.  The  right  leg  was 
normal. 

Case    13.      Henry    O.      The    patient     has    had 


varicose  veins  of  both  legs  for  many  years.  The 
left  leg  showed  a  pigmented  scar  of  healed  ulcer. 
There  was  chronic  intermittent  ulceration  about 
the  left  great  toe-nail  associated  with  onychogry- 
phosis.  X-ray  examination  showed  moderate 
osteitis  of  the  bones  of  the  left  leg  and  marked 
calcification  of  vessels.  The  right  leg  was  normal. 
The  Wassermann  was  negative. 

Case  14.  Anna  B.,  age  56,  cook.  The  patient 
has  had  varicose  veins  of  left  leg  for  many  years. 
One  year  ago  an  ulcer  on  the  anterior  crural  region 
healed  after  several  weeks'  treatment.  The  present 
ulcers  have  existed  for  three  weeks.  Patient 
has  two  ulcers  on  the  left  anterior  crural  region, 
one  about  2  inches  above  internal  malleolus 
2  inches  in  diameter;  the  other  about  opposite 
middle  of  anterior  border  of  the  tibia,  i  centimeter 
in  diameter.  Both  are  superficial  and  do  not 
extend  into  the  subcutaneous  tissue.  The  Wasser- 
mann was  negative. 


RECURRENT  IXTERN.\L  HERNIA  FOLLOWING  GASTRO-ENTEROSTOAIY 

By  ROBERT  C.  BRY.W,  M.D.,  F..\.C.S.,  Richmond,  Virginia 


MOSCHCOWITZ  and  Wilensky'  rec- 
ognize the  possibiKty  of  internal 
herniation  with  gastro-enterostomy 
and  to  prevent  such  a  hernia  between  the 
upper  loop  state  that  it  is  well  to  suture  the 
afferent  loop  of  the  jejunum  to  the  lower  sur- 
face of  the  transverse  mesocolon  with  about 
four  interrupted  sutures. 

Herbert  J.  Patterson,  in  Surgery  of  tJic 
Stomach,  1Q14.  further  recognizes  the  possibil- 
ity of  this  compUcation  and  states  that: 

Several  instances  of  internal  hernia  after  gastro- 
jejunostomy have  been  recorded.  In  most  of  them 
a  portion  of  the  small  intestine  has  slipped  through 
the  artificial  aperture  in  the  mesocolon  and  has  be- 
come strangulated.  So  far  as  I  am  aware,  since  the 
adoption  of  the  practice  of  suturing  the  edges  of  the 
mesocolon  to  the  jejunum  or  stomach,  no  instance 
of  this  complication  has  been  recorded. 

B.  A.  G.  Moynihan  gives  the  follow^ng 
specific  cases  in  his  Duodenal  Ulcer,  second 
edition,  191 2: 

Case  16.  Death  occurred  on  the  tenth  day  with 
symptoms  pointing  to  intestinal  obstruction.  At 
the  autopsy  it  was  found  that  almost  the  whole  of 
the  small  intestine  had  passed  into  the  lesser  sac 
through  the  opening  made  in  the  transverse  meso- 

'Surg..  Gynec.  &  Obst.,  1915.  xx.xi.  390. 


colon  for  the  performance  of  the  anastomosis.  .\ 
similar  hernia  occurred  in  Case  24;  this  was  more 
gradual  in  onset,  but  necessitated  operation  at  a 
later  date.  Since  that  time  it  has  been  a  routine 
procedure  to  suture  the  margin  of  the  opening  in 
the  mesocolon  to  the  line  of  the  anastomosis  in 
order  to  prevent  such  an  accident. 

F.  D.  M.,  mechanic,  referred  by  Dr.  J. 
F.  Jones,  of  Richmond,  Va.,  was  brought  to 
Grace  Hospital  January  9,  1918,  having 
experienced  an  agonizing  pain  in  the  pit  of 
the  stomach  while  at  work. 

Upon  examination  the  abdomen  was  found 
board-hard  and  diagnosis  of  perforated  gastric  or 
duodenal  ulcer  was  made.  Under  general  (ether) 
ana;sthesia  a  high  median  incision  showed  a  round, 
small,  perforated  ulcer  of  the  anterior  wall  of  the 
first  part  of  the  duodenum  through  which  fluid  and 
bubbles  of  gas  were  escaping.  There  was  con- 
siderable fluid  and  flakes  of  lymph  in  the  abdominal 
cavity;  there  were  no  adhesions  about  the  ulcer 
and  the  area  of  induration  extended  about  one  inch 
from  the  perforation  in  every  direction.  The  hole 
was  pared,  purse-string  invaginated.  sewn  over,  and 
a  small  tab  of  omentum  from  the  gastrohepatic 
omentum  was  tacked  about  the  hole.  The  wound 
was  brought  together  with  catgut  Xo.  2  in  layers, 
with  silkworm  gut  through  the  skin.  A  stab  open- 
ing was  then  made  below  the  appendix  and  a  rub- 
ber tube  inserted  into  the  pelvic  cavity  for  drainage. 
The   tube   was  removed  from   the   stab   wound  in 
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Fig.  I.    Hernia  of  the  jejunum  posterior  to  the  gastrojejunostomy.     \t  operation 
the  intestines  were  simply  pulled  back. 


three  days,  the  patient  had  an  uneventful  conva- 
lescence and  was  able  to  leave  the  hospital  in  four 
weeks,  eating  solid  food  and  declaring  he  felt  in 
excellent  health. 

.\bout  a  week  after  he  left  the  hospital  he  returned 
stating  he  had  acid  eructations  and  some  discom- 
fort and  pain  in  the  stomach.  The  operation  of 
gaslro-enterostomy  was  explained  to  him,  he 
decided  to  have  it  done  and  he  was  operated  on  at 
The  Sheltering  .\rms  Hospital.  March  5.  1018.  Un- 
der general  (ether)  anaesthesia  and  with  high  median 
incisioi^  the  usual  posterior  gastrojejunostomy  was 
performed.  It  was  interesting  to  note  that  the  duo- 
denal perforation  had  healed  well,  and  whitish  radi- 
ations were  seen  under  the  omental  tab  which  had 
been  tacked  at  the  opening,  the  aljdominal  wall 
being  brought  together  in  layers  with  catgut  No.  2 
and  the  skin  with  silkworm  gut.  The  original  stab 
wound  was  opened  up  as  a  gridiron,  and  a  long 
chronically  inflamed  appendi.'c  was  removed  by 
severance  and  purse-string  invagination.  The 
patient  had  an  uneventful  course  for  10  days,  to 
March  15,  when  he  suddenly  developed  vomiting  of 
a  stercoraceous  character,  which  was  followed 
March  17,  by  the  vomiting  of  blood.  He  was  now 
much  shocked,  with  subnormal  temperature  and 
pulse  150,    The  diagnosis  of  hemorrhage  from  the 


original  perforation  or  about  the  gastrojejunal 
junction  was  made,  and,  although  the  patient  was 
much  weakened  by  his  lack  of  nutrition  and  inces- 
sant vomiting,  for  the  third  time  the  wound  was 
opened  up  (ether  anesthesia)  in  the  same  line  (high 
median)  and  it  was  found  that  the  small  intestines 
had  gone  through  behind  the  jejunogastric  hiatus, 
were  hanging  to  the  left  over  the  junction  of  the 
jejunum  with  the  stomach,  so  that  there  was  a 
constriction  of  the  smaller  intestines  with  enormous 
distention  of  the  duodenum  and  jejunum  as  far  as 
this  point;  the  mesenteric  vessels  were  engorged 
and  the  walls  of  this  segment  of  the  gut  blue-gray, 
with  small  dark  petechial  hemorrhages  here  and 
there.  The  intestines  were  pulled  back  through  the 
opening,  replaced  in  their  right  position,  the  perito- 
neum soon  gaining  its  normal  color.  The  con- 
tents of  the  jejunal  loop  were  stroked  onward. 
There  was  no  evidence  of  inflammation  about  the 
original  perforation  or  about  the  new  hiatus.  The, 
appendix  scar  from  within  was  clean,  with  no  adhe- 
sions. The  wound  was  brought  together  with  cat- 
gut Xo.  2  in  layers,  silkworm  gut  through  the  skin. 
The  patient  returned  to  bed  in  a  rather  weakened 
state  and  distinctly  shocked.  ^Murphy's  solution, 
drop  method,  and  hypodermoclysis  were  instituted, 
and   in   two   days   his   condition   was   again   satis- 
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Fig.  2.   Jejunojejunostomy  carried  out  and  the  descending  loop  sewn  to  the  ab- 
dominal peritoneum  to  prevent  a  recurrence  of  the  hernia. 


factor)-.  Fluids  and  nourishment  were  now  being 
given  by  mouth.  The  night  of  the  22d  he  developed 
again  a  constant  and  continuous  regurgitant  vomit- 
ing, complaining  of  pain  in  the  pit  of  the  stomach. 
Diagnosis:  Recurring  gastroiejunal  hernia.  On 
March  23,  under  general  (ether)  anaesthesia  the 
wound  was  for  the  fourth  time  opened  through  the 
same  high  median  incision  by  cutting  the  stitches 
and  tearing  through  the  belly  wall  with  the  finger. 
The  intestines  were  found  to  have  again  gone 
through  the  same  opening,  there  was  intense  con- 
striction of  the  mesenteric  blood  vessels,  large 
black  venous  ha?morrhagic  spots  were  seen  in  the 
mesentery  above  the  point  of  constriction,  and 
here  and  there  inflammatory  areas  of  lymph  exudate 
on  the  peritoneal  coat  of  the  intestines,  so  that  the 


intestines  were  stuck  together  with  many  angula- 
tions. The  intestines  were  again  pulled  back  through 
the  opening  and  replaced  in  their  normal  bed,  and, 
to  prevent  a  recurrence,  the  small  intestines  were 
sewn  by  several  stitches  of  silk  to  the  right  lateral 
abdominal  wall  and  an  enterojejunostomy  was  per- 
formed so  that  the  contents  of  the  now  much  dis- 
tended and  apparently  paralyzed  jejunal  loop  could 
pour  into  the  intestines  beyond.  Hypodermoclysis 
was  carried  out  while  the  patient  was  on  the  operat- 
ing table.  The  patient's  condition  continued  ex- 
tremely critical  for  several  days,  during  which 
time  Murphy's  drop  method  was  intermittently 
instituted.  There  was  some  regurgitation- vomiting 
following  the  fourth  operation.  .\11  nourishment 
was  administered  bv  the  rectum  onlv  for  three  davs. 
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Fig.   3.    Schematic   illustrations   showing   direction    of 
flow  of  intestinal  contents. 

The  patient  rapidly  began  to  pick  up.  but  developed 
a  large  bed  sore  over  the  sacrum  and  complained 
constantly  of  heartburn  requiring  alkalinization. 


Fig.  4.  F.  J.  M.  Roentgenogram.  Dr.  F.  M.  Hodges, 
Richmond,  November  8,  1Q19,  twenty-one  months  after 
operation.   A.  Gastro-enterostomy;  ZJ,  jejunojejunostomy 

April  10.  Patient  has  been  on  solid  food  for  a 
week,  is  sitting  up  in  a  chair,  is  gaining  rapidly, 
there  is  no  waterbrash,  there  is  no  pain,  the  bowels 
are  working  well.  He  declares  he  feels  better  than 
he  has  for  the  past  year. 

February,  iqig,  the  patient  has  been  at  work  for 
several  months,  weighs  iqo  pounds,  the  digestion 
is  e.xcellent,  there  is  no  pain  or  discomfort,  and  on 
coughing  and  straining  there  is  apparently  no 
weakening  of  the  high  "median  line  of  multiple 
incisions." 
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COLLOID  ADENOCARCINOMA  OF  THE  BLADDER' 

By  B.  S.  BARRIXGER,  M.  D.,  Xew  York 

Surgeon  to  the  Memorial  Ho&pital 


THE  following  case  of  colloid  carcinoma 
of  the  bladder  is  unique,  as  far  as  a  brief 
search  of  the  literature  reveals.  Both 
Dr.  Ewing  and  I  hiivc  been  unable  to  find  the 
report  of  any  tumor  that  resembles  it. 

A  man  of  44  years  was  first  seen  in  June,  iqiS- 
He  gave  the  history  of  having  suffered  pain  in  ihe 
left  inguinal  region  for  4  years,  and  had  noticed  a 
growth  in  his  lower  abdomen  for  2  years.  This  had 
been  slowly  growing  larger.  There  was  no  marked 
frequency  of  urination,  and  no  history  of  haMiiaturia, 
He  was  a  strong  man  and  had  worked  up  to  the  pres- 
ent time. 

On  physical  examination  I  found  a  regular. 
firm  suprapubic  tumor  extending  to  within  2  inches 
of  the  umbiUcus.  The  tumor  was  that  to  percussion, 
and  not  fixed.  It  could  be  felt  per  rectum.  The 
prostate  was  slightly  enlarged  and  smooth.  Cystos- 
copy showed  a  tumor  as  large  as  a  small  orange 
pressing  in  the  top  of  the  bladder,  covered  with 
normal  mucous  membrane  except  at  one  spot  where 
the  mucous  membrane  was  thrown  into  folds  and 
reddened. 

Because  we  did  not  know  the  nature  of  this  tumor 
and  because  of  the  marked  susceptibility  of  some 
tumors  to  the  ''radium  pack."  a  pack  of  1131  milli- 
curies  for  16  hours  (iS,oo6  millicurie  hours)  was 
placed  over  the  suprapubic  mass  and  the  growth 
watched  for  the  following  three  months.  Radium 
used  in  this  way  is  heavily  screened  with  lead  and 
wood  and  placed  some  inches  away  from  the  skin. 
This  method  of  radiation  is  quite  ditTcrent  from  that 
usuallv  used,  e.g.,  in  carcinoma  of  the  bladder  where 
the  radium  is  placed  directly  upon  the  tumor. 

There  were  two  practical  reasons  for  treating  the 
tumor  with  radium.  First,  by  its  use  the  tumor 
might  be  reduced  in  size  and  so  be  made  more  easily 
operable;  and  second,  if  operation  were  necessary 
the  effect  of  the  radium  might  be  to  reduce  the 
malignancy  of  the  tumor  cells  and  so  reduce  the 
chance  of  implantation  of  active  tumor  cells  at  the 
time  of  operation.  This  sounds  perhaps  chimerical, 
but  it  is.  I  believe,  a  decidedly  practical  consider- 
ation. For  instance,  in  teratoma  of  the  testicle,  if 
the  growth  has  gone  beyond  the  testicle,  our  pres- 
ent viewpoint  is  that  radium  in  the  form  of  a  ra- 
dium pack  is  quite  as.  if  not  more,  important  than 
operation.  In  this  case,  however,  the  radium  ap- 
parently had  no  effect.  During  the  three  months 
the  tumor  grew  slightly  larger.  I  then  operated 
upon  him.  and  found  a  very  large  tumor  growing 
from  the  bladder,  but  attached  to  no  other  abdom- 
inal organ. 

It  was  manifestly  malignant  with  soft  gelatinous 


spots  surrounded  by  harder  fibrous  areas.  Thetumor 
was  cut  olY  from  the  bladder,  the  lower  half  of  which 
was  left  apparently  tumor  free.  This  was  sutured  up 
light  with  a  double  row  of  plain  catgut  sutures  and 
the  abdominal  wall  was  sutured,  a  small  drain  being 
left  going  down  to  the  bladder.  .\  retained  catheter 
was  put  into  the  urethra.  This  the  patient  passed 
out  the  night  following  operation.  He  has  urinated 
without  trouble  by  urethra  ever  since.  Three 
months  later  I  saw  by  cystoscopy  some  irregular 
tumors  around  the  bladder  neck  which  I  took  to  be 
implantations.  The  top  of  the  bladder  showed  no 
tumor  and  not  even  the  scar  of  the  incision.  The 
bladder  neck  was  treated  by  a  strong  dose  of  radium. 
I  saw  him  last  in  May,  of  this  year.  8  months  after 
his  operation.  He  had  a  slight  radium  burn  of  the 
bladder  neck,  slightly  increased  frequency  of  urina- 
tion, and  no  tumor  that  could  be  seen  or  felt.  He 
has  been  working  for  6  months.  Dr.  Ewing's  patho- 
logical report  was: 

"Tumor  of  bladder,  teratoid  tumor. 

"The  tumor  is  a  nearly  spherical  mass.  11  by  iS  by 
7^2  centimeters.  It  is  said  to  have  been  within  the 
wall  of  the  bladder,  lying  on  the  upper  and  posterior 
surface,  leaving  the  mucosa  free  while  adherent  to 
the  peritoneum  which  covers  a  considerable  portion 
of  the  surface.  The  surface  presents  numerous  soft 
protruding  cystic  nodules,  which  also  compose  most 
of  the  mass  of  the  growth.  On  section  the  tumor  is 
composed  of  a  central  core  of  dense  fibrous  tissue 
radiating  out  to  periphery  and  inclosing  cysts  of 
various  sizes  filled  with  firm  gelatinous  material. 
This  material  becomes  more  abundant  toward  the 
periphery.  There  is  a  pecuhar  slit -like  opening  in  the 
central  core, 

"Microscopic  sections  show  the  structure  of  a 
cystic  adenocarcinoma  with  advanced  gelatinous 
degeneration  which  has  destroyed  most  of  the  tumor 
cells.  The  stroma  is  of  dense  hyaHne  acellular 
fibro muscular  tissue,  in  which  there  are  numerous 
calcific  foci.  The  general  appearance  is  that  of  the 
intestinal  gelatinous  carcinomata,  but  the  cells  are 
flat  or  cuboidal,  and  not  cylindrical. 

"The  tumor  probably  belongs  to  the  group  of 
teratoid  tumors  of  the  bladder,  but  its  exact  origin 
is  not  clear.  Possibly  it  arises  from  a  misplaced 
remnant  of  embryonal  intestinal  canal." 

My  thanks  are  also  due  to  Dr.  Ewing  for  the 
following  comments  on  the  tumor: 

"I  do  not  find  any  compelling  reason  for  assuming 
an  origin  from  remnants  of  allantois  or  cloaca  in  the 
cases  of  mucoid  carcinoma  of  the  bladder  reported 
by  Chute  and  Crosbie  and  by  Mandelbaum.  or  in  the 
cases  cited  by  them  from  the  literature,  I  have  looked 
up  the  original  reports  of  these  cases  and  find  that 
all  the  tumors  were  located  in  and  often  confined 


'From  the  ser\-ice  of  the  Memorial  Hospital. 
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chiefly  to  the  vesical  mucosa.  The  development  of 
mucous  carcinoma  from  the  epithelium  of  the  vesical 
mucosa,  either  on  the  basis  of  cystitis  cystica  in 
which  the  follicles  regularly  produce  mucus,  or  from 
the  mucous  glands  of  the  trigone,  has  been  fully 
traced  by  Stoerk.  There  is  no  doubt  that  mucous 
carcinoma  of  the  bladder  occasionally  arises  in  this 
way  as  docs  the  usual  type  of  carcinoma  without 
mucous  changes.  In  Haake's  case  there  were  exten- 
sive mucous  changes  in  a  polyoid  tumor  attached  to 
the  mucosa  by  a  long  pedicle. 

"Your  case,  however,  appears  to  be  quite  different 
from  all  the  cases  cited  above  in  that  it  was  chietly 
extra  vesicular,  being  merely  attached  to  the  wall  of 
the  bladder  and  invading  it  only  slightly,  and  un- 
accompanied by  any  broad  invasion  of  involvement 
of  the  mucosa.  For  such  a  tumor  it  seems  necessary 
to  assume  an  origin  entirely  apart  from  the  structures 
of  the  mucosa,  and  remnants  of  the  allantois  or 
cloaca  present  themselves  as  possible  sources.  Since 
your  tumor  lay  near  the  apex  of  the  bladder  and  since 
the  allantoic  duct  as  Piersol  points  out  forms  the 
upper  part  of  the  bladder,  the  allantoic  duct  seems 
the  most  probable  origin,  I  have  been  unable  to  find 
any  reference  to  tumors  of  the  adult  rising  from 
allantoic  epithelium,  and  know  nothing  about  the 
probable  structure  of  such  tumors  if  they  exist. 
Your  tumor  has  a  very  peculiar  gross  structure.  It 
presented  a  hard  fibrous  core  about  3  to  4  centimeters 
wide  in  which  were  slits  and  crevices  containing  only 
mucus,  while  surrounding  this  core  on  all  sides  were 
more  recent  and  more  cellular  portions  containing 
alveoli  of  adenocarcinoma  and  growing  cells  with 
much  mucus  in  alveoli  and  stroma.     Such  a  gross 


Colloid  adenocarcinoma  of  the  bladder.  The  tumor  has 
been  split  open. 

structure  could  hardly  have  been  produced  from  any 
tissues  originally  within  the  bladder  mucosa.  There- 
fore, an  origin  from  some  extravesicular  tissue  rest 
appears  highly  probable,  and  the  allantoid  ducts 
seems  to  be  the  most  natural  source  of  such  a  tissue 
rest.  This  origin  can  only  be  regarded  as  an' 
assumption. 

"I  have  been  unable  to  find  any  tumor  like  yours 
in  the  literature  of  bladder  growths,  but  there  is  a 
series  of  very  firm  gelatinous  carcinomata  of  the 
pelvis  to  which  your  case  may  belong." 
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VV'iTH  Special  Reference  to  the  Closure  of  the  Internal  Ring^ 
By  E.  p.  QUAIN,  M.D.,  F.A.C.S..  Bissiarck,  North  Dakota 

Formerly  Lieutenant  Colonel.  ^LC..  U.S.A. 


THE  object  of  this  paper  is  to  call  attention 
to  a  few  anatomic  and  technical  points 
which  are  of  special  importance  in  our 
efforts  to  obtain  one  hundred  per  cent  permanent 
cures  through  the  radical  operation  for  indirect 
inguinal  hernia.  Although  the  technique  which 
will  be  described,  and  the  reasons  for  its  adoption, 
cannot  be  claimed  to  be  original  except  in  some 
of  the  details,  the  ensemble  of  the  proceedings  is 
unquestionably  of  quite  recent  origin. 

During  my  service  in  the  army  in  the  past  year 
and  a  half  I  have  had  the  opportunity  of  having 
under  surgical  treatment  and  observation  several 
hundred  cases  of  indirect  inguinal  hernia.  In 
the  spring  months  of  iqi8  at  the  cantonment 
hospital,  where  I  was  then  on  duty,  our  daily 
list  of  herniotomies  varied  between  lo  and  25. 
It  was,  therefore,  natural  that  this  subject 
required  and  was  given  somewhat  intensive 
attention  in  our  surgical  service.  As  a  result 
of  our  studies  and  experiences  we  arrived  at 
rather  definite  conclusions  as  to  the  technique 
most  likely  to  offer  permanency  of  cure.  Most 
of  the  hernias  had  not  been  subjected  to  previous 
operation  and  gave  us  therefore  the  primary 
opportunity  of  offering  a  cure  through  operation. 
But  there  were  presented  to  us  a  fair  number  of 
cases  in  wliich  recurrence  had  taken  place  after 
one  or  more  earlier  operations.  These  were  of 
special  interest  because  they  gave  us  the  oppor- 
tunity of  trying  to  find  out  why  recurrence  had 
taken  place. 

Associated  with  me  in  the  service  were  a 
number  of  surgeons,  some  of  greater  and  some  of 
lesser  experience  in  the  treatment  of  hernia. 
Discussions  with  these  surgeons,  and  the  oppor- 
tunity of  familiarizing  myself  both  with  their 
previous  results  and  with  their  actual  steps  of 
technique  helped  to  throw  light  on  the  subject. 
Without  going  further  into  detail  it  may  be 
stated  that  there  were  found  to  be  four  general 
causes  for  failure  in  operation:    (i)  leaving  the 

'  Read  at  North  Dakota  State  Medical 


stump  of  the  sac  too  long;  (2)  failure  to  close 
properly  the  internal  abdominal  ring;  (3)  leaving 
too  much  unnecessary  tissue  attached  to  the  cord 
within  the  internal  ring;  (4)  letting  the  patient 
resume  work  too  early  after  operation  for  large 
hernia. 

It  is  assumed  that  all  those  who  attempt  any 
hernia  operation  as  a  procedure  of  choice,  are 
already  familiar  with  the  anatomy  of  the  struc- 
tures involved.  The  only  structure  requiring 
review  for  the  present  purpose  is  that  of  the 
spermatic  cord.  The  spermatic  cord  is  composed 
of  several  elements.  Among  these,  the  vas 
deferens  and  the  spermatic  artery  and  veins,  all 
passing  through  the  internal  abdominal  ring,  are 
the  most  important.  A  continuation  of  the 
transversalis  fascia  lies  in  front  of  the  vas  and 
vessels  and  becomes  a  sheath  for  both  just 
outside  the  ring.  A  loose  areolar  tissue  with  fat 
appears  under  the  transversalis  fibers.  The 
cremaster  muscle  forms  a  covering  over  the  cord, 
but  is,  from  a  surgical  point  of  view,  an  element 
of  the  cord.  The  ilio-inguinal  nerve  passes 
obliquely  over  the  cremaster,  and  the  genital 
branch  of  the  genitocrural  nerve  escapes  through 
the  internal  abdominal  ling.  When  an  indirect 
hernia  exists  there  is  in  addition  the  hernial  sac 
incorporated  with  the  cord  and  within  the 
prolongated    transversalis    fascia. 

The  cremaster  muscle  has  its  origin  from  the 
outer  part  of  Poupart's  ligament,  including 
that  sector  of  this  ligament  which  lies  nearest 
the  internal  ring.  This  is  the  first  of  the  cord 
elements  which  must  be  identified  and  properly 
disposed  of  in  the  operation,  after  the  inguinal 
canal  has  been  laid  open.  The  fibers  attached 
opposite  the  internal  ring  should  be  loosened 
from  Poupart's  ligament  so  as  to  allow  close 
contact  between  the  lower  margin  of  the  internal 
oblique  muscle  and  Poupart's  ligament  in  the 
closure  of  the  ring  later  on.  If  the  cremaster  is 
very  heavy  it  will  cause  the  cord  to  remain  too 
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Fig.  I.    Showing  the  "triangle"  formed  by  vas  deferens, 
spermatic  vessels  and  base  of  hernial  sac. 


voluminous  and  to  occupy  too  much  space  under 
the  fascia  of  the  external  oblique  at  the  comple- 
tion of  the  operation.  In  that  case  a  part  or  all 
of  the  cremaster  fibers  should  be  cut  across  as 
near  their  origin  on  Poupart's  ligament  as 
possible.  The  cut  ends  of  the  fibers,  assembled 
and  held  by  a  forceps,  should  be  lifted  and 
dissected  loose  from  the  rest  of  the  cord.  The 
forceps  holding  the  muscle  are  laid  aside  until 
the  closure  of  the  external  oblicjue  is  completed. 
Then  the  forceps  with  the  cremaster  is  pulled 
up  over  the  external  oblique  aponeurosis  where 
the  muscle  is  sutured  into  place  in  such  a  way 
that  a  slight  lifting  action  is  seen  to  be  e.xerted 
on  the   structures  of   the  scrotum. 

After  the  cremaster  had  been  disposed  of,  the 
hernial  sac  is  identified  and  dissected  free.  At  its 
base  it  will  be  found  to  lie  above  and  between  the 
vas  deferens  and  the  spermatic  artery.  When  the 
sac  is  markedly  adherent,  or  prolonged  along  the 
cord,  no  time  should  be  wasted  in  trying  to  find 
its  apex  by  dissection  outside  the  sac.  It  is 
better  to  open  the  sac  at  once,  insert  a  finger  and 
dissect  it  free  while  the  finger  is  used  as  a  tractor. 
A  better  hold  on  the  slippery  peritoneum  is 
obtained  by  winding  a  layer  or  two  of  gauze 
over  the  finger.  Hernial  contents,  if  present, 
are  replaced,  and  the  base  of  the  sac  is  loosened 
in  its  entire  circumference.  It  is  the  writer's 
opinion  that  if  there  is  any  one  step  of  more 
importance  than  other  steps  in  a  herniotomy,  it 


Fig.  2.  Two  forceps  placed  between  vas  deferens  and 
spermatic  vessels  and  clamped  to  margin  of  external 
oblique  aponeurosis.    A  third  forceps  clamped  below  vas. 


is  the  thoroughness  of  liberating  the  sac  from  its 
surrounding  structures  ki;7/«'w  the  internal  abdom- 
inal ring.  In  the  first  place,  thorough  and  high 
freeing  of  the  sac  alone  will  permit  the  stump  to 
retract  into  the  abdomen  and,  secondly,  when  the 
sac  is  radically  liberated,  the  margin  of  the 
internal  ling  also  will  have  been  freed  from  all 
the  fibrous  and  areolar  tissue  which  otherwise 
will  interfere  with  proper  closure  of  the  ring. 
In  most  old  hernias  there  is  found  a  scar-like 
area  or  constriction  on  the  peritoneum  within  the 
sac.  This  fibrous  area  is  adherent  firmly  to  the 
neighboring  parts  of  the  cord.  If  tliis  constriction 
should  be  considered  the  true  neck  of  the  sac 
and  ligation  made  at  this  point,  the  hernia  is 
not  likely  to  be  cured.  Further  examination  will 
reveal  the  fact  that  there  is  a  segment  of  sac 
extending  from  the  white  scar  up  to  the  niveau 
of  the  abdominal  peritoneum,  which  segment 
may  be  from  one-fourth  to  one  full  inch  in 
length.  This  is  not  all.  This  fibrous  area  is 
firmly  bound  to  the  cord  outside  the  internal 
ring,  and  it  cannot  therefore  retract  to  a  point 
high  enough  to  permit  the  internal  oblique  to 
contact  properly  with  Poupart's  ligament  in 
the  closure  of  the  internal  ring.  A  stump  of  the 
hernial  sac  remains  within  the  internal  ring. 
The  hernia  is  not  cured,  it  is  merely  abbreviated. 
A  wedge  of  peritoneum  extends  through  the 
abdominal  wall  at  the  conclusion  of  the  operation. 
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Fig.  3.  The  three  forceps  held  up  to  expose  internal 
oblique  and  conjoined  tendon  for  suturing. 

Faulty  suturing  of  muscle  to  Poupart  's  ligament 
acts  as  an  additional  invitation  for  a  subsequent 
increase  of  this  peritoneal  pouch.  It  is  improper 
to  term  reappearing  pain  and  bulging  in  the 
inguinal  canal,  after  this  sort  of  technique,  a 
recurrence.  It  is  a  persistence  of  the  original 
hernia. 

When  the  sac  is  properly  liberated  from  the 
internal  oblique  above  and  from  the  vas  and 
spermatic  vessels  below,  and  traction  is  made  on 
the  sac  upward,  it  will  be  seen  that  the  vas 
comes  out  at  the  inner  or  mesial  border  of  the 
opening  and  the  vessels  at  the  outer  margin. 
It  is  seen  further  that  the  vas  comes  in  an  upward 
direction  from  the  region  of  the  pelvis  while  the 
blood  vessels  come  from  above.  A  triangle  is 
formed  by  the  peritoneum  above,  the  vas 
mesially  and  the  blood  vessels  e.xternally  (Fig.  i). 
The  dissection  and  preparation  of  the  sac  should 
not  be  considered  completed  until  this  triangle 
is  clearly  identified  and  seen.  While  traction 
is  exerted  on  the  peritoneal  tube,  transfixion  and 
ligation  are  made  at  the  highest  point  possible 
to  reach  with  needle  and  suture.  If  the  sac  is 
broad  a  puckering  suture  is  needed.  After  the 
sac  is  cut  away,  the  stump  retracts  promptly 
and  disappears  through  the  opening. 

The  vas  and  the  spermatic  vessels  are  but 
loosely  connected  in  the  internal  ring.  They 
approach  one  another  and  become  more  firmly 
associated  about  one-half  inch  outside  the  ring. 
If  the  hernial  opening,  i.e.,  the  internal  ring,  is 
so  large  that  the  index  finger  can  be  thrust  readilv 


Fig.  4.  Three  sutures  placed  between  vas  and  vessels, 
and  three  into  conjoined  tendon  below  vas. 

through  it,  or  larger,  then  the  tight  closure  of  the 
ring  is  made  more  certain  if  the  vas  is  separated 
entirely  from  the  spermatic  vessels  and  the  sutures 
passed  between  them.  The  larger  the  opening, 
the  stronger  is  the  indication  for  this  procedure. 
It  is  necessary  always  to  leave  enough  opening  to 
permit  the  two  structures  to  escape  from  the  abdo- 
men. By  allowing  the  vas  to  come  out  at  one 
place  and  the  vessels  at  another,  this  necessary 
opening  is  divided  into  two  openings,  each  of 
which  need  be  only  half  as  large  as  if  the  two 
openings  were  one.  This  reduces  the  remaining 
weakness  in  the  entire  technique  of  herniotomy, 
practically  by  half,  for  the  probability  of  recur- 
rence is  in  direct  proportion  to  the  size  of  the  re- 
maining opening.  \\'hen  vas  and  vessels  are 
separated  from  each  other  and  separated  from  all 
unnecessary  fat  and  fibrous  tissue,  thev  each 
require  a  very  small  opening,  say  about  one- 
eighth  of  an  inch  in  diameter.  There  is  in  reality 
but  slight  disturbance  made  to  either  vas  or  ves- 
sels in  this  technique  for  the  hernial  sac  and  con- 
tents have  already  pushed  these  structures  away 
from  one  another,  so  that  the  vas  remains  close 
to  the  deep  epigastric  artery  on  the  inner  side, 
and  the  spermatic  vessels  close  against  the  junction 
of  internal  oblique  and  Poupart's  ligament  on 
the  outer  side  of  the  internal  ring. 

Two  artery  forceps  are  pushed  between  vas 
and  vessels  and  clamped  over  the  margin  of  the 
external  oblique  aponeurosis,  so  as  to  hold  the 
two  structures  separated  and  out  of  the  way  for 
the  placing  of  the  sutures.     Another  forceps  is 
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Fig.  5.  Showing  closure  of  inguinal  canal.  Forceps  used 
to  hold  cord  in  proper  position  while  internal  ring  is  being 
closed. 

placed  similarly  under  the  cord,  below  the  vas 
(Figs.  2  and  3). 

When  the  dissection  described  is  completed 
properly,  it  will  be  found  that  the  lower  margin 
of  the  internal  oblique  at  this  point  presents 
a  broad  fleshy  surface.  The  transversalis 
muscle  lying  under  the  internal  oblique  increases 
the  muscular  surface  now  ready  to  be  sutured  to 
Poupart's  ligament.  No  tissue  must  remain 
between  the  muscles  and  Poupart's  hgament. 
The  approximation  must  be  direct  and  firm,  but 
without  undue  tension.  Three  or  four  interrupted 
chromic  catgut  sutures  are  placed  between  vas 
and  vessels  (Fig.  4).  In  a  large  opening  a  greater 
number  will  be  required.  The  sutures  are  in- 
troduced from  outside  and  near  the  margin  of 
Poupart's  ligament.  The  full  thickness  of  the 
muscles  (internal  oblique  and  transversalis)  is 
included  in  the  suture  taken  from  without  inward, 
but  the  width  of  the  bile  need  not  exceed  one- 
third  of  an  inch.  The  needle  is  repassed  through 
Poupart's  ligament  well  toward  its  lower  margin. 
Care  must  be  exercised  that  the  sutures  are  placed 
at  points  directly  opposing  one  another  on  the 
two  surfaces  about  to  be  united.  When  the 
catgut  is  tied  outside  the  ligament  the  internal 
oblique  will  thus  have  the  most  even  and  the 
broadest  application  possible  to  Poupart's  lig- 
ament (Figs.  5  and  6).  The  internal  ring  is  closed. 
In  a  similar  manner  two  or  three  additional 
sutures  are  placed  below  the  vas  to  approximate 
the  conjoined  tendon  to  Poupart's  ligament.  No 
tissue  should  intervene  between  these  structures. 


Fig.  6.  Cross  section  of  inguinal  canal  to  show  approxi- 
mation of  internal  oblique  to  Poupart's  ligament  and  over- 
lapping of  external  oblique. 

if  uniform  and  permanent  adhesions  are  to  be 
expected.  The  loose  tissues  overlying  the  margin 
of  the  conjoined  tendon  must  be  cleaned  away 
until  this  aponeurosis  is  bare.  The  uppermost 
suture  below  the  vas  should  be  placed  high  enough 
so  that  the  vas  is  held  somewhat  tirmlv  against 
Poupart's  ligament.  Owing  to  the  great  rigiditv 
of  the  vas,  there  is  but  slight  danger  of  harmful 
impingement  upon  it  or  upon  its  accompanying 
artery,  by  the  elastic  muscle  fibers.  The  spermatic 
vessels  are  also  packed  into  a  very  small  com- 
partment by  the  stitch  nearest  them,  but  more 
regard  must  be  given  to  possible  constriction 
of  veins  here  than  in  the  case  of  the  opening  for 
the  vas.  The  spermatic  vessels  will  rest  in  a 
muscular  foramen  of  considerable  length  and  the 
re-formation  of  an  internal  ring  at  this  point  is 
scarcely  within  the  range  of  possibility,  after 
proper  healing. 

This  method  of  closing  the  internal  ring  in  a 
painstaking  and  accurate  manner  places  a  firm 
and  lasting  barrier  at  the  very  point  where  the 
indirect  inguinal  hernia  always  begins  its  pro- 
trusion through  the  abdominal  wall;  namely, 
between  the  vas  deferens  and  the  spermatic 
artery.  The  method  was  tirst  described  by  Dr. 
Torek^  of  New  York  seven  years  ago.  Hernii'e  in 
which  the  internal  ring  is  narrower  than  the  size 
roughly  indicated  above,  do  not  require  a  separa- 
tion of  vas  and  vessels  provided  the  other  steps  of 
radical  preparation  of  anatomic  structures  have 
been  followed  out. 

The  sutures  should  all  be  placed  before  tying 
any  of  them.  Tying  should  begin  abo\'e  and  pro- 
ceed to  the  one  nearest  the  pubes.  The  catgut  is 
usually  tied  outside  Poupart's  ligament,  but  not 
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cut.  The  ends  are  relhrcaded  on  needles  which 
are  made  to  pass  through  the  margin  of  the 
external  oblique  aponeurosis  above,  after  re- 
moving the  three  forceps  which  have  held  the 
cord  out  of  the  way  up  to  this  time.  .\  second 
tying  over  this  margin  completes  the  closure  of  the 
inguinal  canal.  A  smoother  closure  is  obtained  if 
the  catgut  is  not  tied  at  all  until  after  the  ends 
have  been  passed  through  the  external  aponeurosis 
so  as  to  cause  it  to  lap  over  Poupart's  ligament 
with  one  single  tying,  but  this  method  is  a  little 
more  difficult  of  execution,  and  recjuires  more 
assistance. 

Using  the  same  suture  for  the  doul)lc  closure 


reduces  to  a  minimum  the  amount  of  catgut  to  be 
absorbed.  .Also,  any  possible  oozing  of  blood  or 
lymph  in  the  depth  of  the  wound  finds  a  ready 
route  for  drainage  along  the  catgut,  into  the  deep 
superticial  tissues  where  it  is  more  easily  absorbed. 

Work  rec|uiring  severe  muscular  exertion  should 
not  be  undertaken  for  several  months  after  a 
large  hernia.  Every  patient  should  be  taught  that 
his  groin  will  remain  "weak"  for  two  to  four 
months  after  a  herniotomy. 

Clean  dissection,  careful  control  of  all  bleeding, 
gentle  handling  of  tissues,  and  asepsis,  are 
essentials  if  hundred  per  cent  cure  be  the 
standard. 


AN  OIPROVED  WIRE  SPLINT  FOR  CONGENITAL  CLUB-FEET 

By  A.  J.  D.\LTON,  JF.D..  St.  Joseph,  Illinois 


IN  IQ15  '  1  presented  a  wire  splint  for  the 
correction  of  congenital  talipes  equinovarus. 
This  splint  was  especially  applicable  to 
children  before  the  walking  period.  Herewith  I  am 
presenting  a  similar  splint  with  the  addit'on  of  a 
lug  on  the  inner  and  anterior  border  of  the  foot 
piece  of  the  splint  by  which  the  foot  is  everted 
and  fle.xed  whenever  the  child  bears  weight  upon 
the  foot;  hence  this  splint  is  applicable  to  the 
walking  period. 

In  my  previous  article  I  stated  that  the  plantar 
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This  imi  rovement  is  applicable  in  cases  walking. 


part  of  the  splint  could  and  should  be  bent  to  a 
degree  to  overcome  the  equinus  and  also  the 
varus,  this  change  in  angle  being  made  gradually, 
which  will  minimize  the  amount  of  pain  experi- 
enced by  the  child.  This  change  in  angle  can 
be  made  when  the  splint  is  taken  off  at  the  differ- 
ent dressing  periods  and  these  periods  usually 
extend  over  two  or  three  weeks.  Unless  the 
skin  is  thoroughly  bathed  in  alcohol  at  this  time, 
there  is  likely  to  be  some  irritation  from  the  ad- 
hesive. 

In  strapping  on  this  splint  the  strap  which  holds 
the  heel  in  place  should  be  an  inch  to  an  inch  and 
a  half  in  width  and  extend  up  just  above  the  calf 
of  the  leg.  The  foot  of  the  child  must  be  strapped 
firmly  to  the  foot  of  the  splint  before  pulling 
the  leg  portion  of  the  splint  in  position,  being 
careful  to  avoid  constriction. 

This  splint  has  been  so  satisfactory  in  my 
hands  during  the  past  four  years,  having  so  many 
advantages  over  the  plaster  cast  treatment  that 
I  wish  to  emphasize  that,  in  cases  where  the 
deformity  has  not  been  of  too  long  standing,  all 
deformity  can  be  overcorrected  and  maintained 
until  the  weakened  tendons  regain  their  normal 
tonicity  without  injury  to  the  skin  or  any  of  the 
unpleasant  results  e.xperienced  with  casts. 
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METHYLENE  BLUE  IN  THE  DIAGNOSIS  OF  ACUTE  PERFORATING 
GASTRIC  AND  DUODENAL  ULCERS 

By  HILLIER  L.  BAKER,  M.D.,  Chicago 


FOLLOWING  the  preliminary  report'  of  the 
use  of  methylene  blue  in  the  diagnosis  of 
acute  perforating  gastric  and  duodenal 
ulcers,  it  has  been  possible  to  make  further  obser- 
vations, and  the  expectations  arising  from  the  use 
of  that  stain  in  perforation  have  been  justified. 
The  clinical  diagnosis  of  perforation  because 
of  the  variability  of  the  symptoms  is  often  diffi- 
cult and  at  times  an  exact  diagnosis  is  impossible. 
Where  perforation  seems  highly  probable,  the  di- 
agnosis can  be  positively  made  on  opening  an  ab- 
domen and  finding  the  leaked-out  greenish-blue 
13uid,  previously  given  by  mouth.  The  perfora- 
tion can  then  be  readily  found  and  repair  effected. 
In  other  cases  where  a  plastic  fibrinous  peritonitis 
without  free  lluid  in  the  peritoneal  cavity  is  pres- 
ent the  use  of  coloring  matter  is  particularh'  help- 
ful in  disclosing  the  site  of  the  perforation. 
The  following  examples  illustrate: 

Case  i.  J.  B.,  a  white  male,  age  43,  a  teamster  by  oc- 
cupation, was  admitted  to  the  Cook  County  Hospital,'july 
iQ,  1 91 8,  on  the  service  of  Dr.  .\ndrews.  The  examining 
room  diagnosis  was  acute  appendicitis.  The  patient  stated 
that  he  had  been  perfectly  well  until  4  p.  m.,  July  18,  iqiS. 
While  at  work  he  was  seized  with  a  sharp,  piercing  pain  in 
the  abdomen  which  doubled  him  uji.  He  had  vomited 
since  the  onset  of  the  pain.  The  vomitus  contained  food 
but  no  blood.  The  pain  had  been  continuous  since  onset 
and  was  localized  to  the  right  side  at  first,  but  since  then 
it  has  become  generalized.  Patient  denied  previous  ulcer 
history. 

Physical  examination  revealed  a  white  male  of  appar- 
ent age  acutely  ill.  The  abdomen  was  rigid,  particularly  on 
the  right  side.  Tenderness  was  present  over  the  entire  ab- 
domen but  most  marked  in  the  upper  right  quadrant  and 
also  over  jSIcBurney's  point.  The  patient's  tempera- 
ture was  101.2°,  pulse  106,  and  respiration  36  per  min- 
ute. The  white  blood  count  was  13,000.  Examination  of 
the  urine  gave  negative  result.  Examination  of  the  heart, 
lungs,  and  extremities  was  negative.  A  diagnosis  of  prob- 
able ruptured  gastric  ulcer  was  made  and  the  patient  was 
given  by  mouth  3  grains  of  methylene  blue  dissolved  in 
an  ounce  of  water. 

.\t  operation  a  mid-line  incision  was  made.  On  open- 
ing the  peritoneal  cavity  an  acute  g;.'neralizcd  peritonitis 
was  found  with  free  fluid  which  was  stained  blue.  In  the 
region  of  the  pylorus  a  large  hard  indurated  ulcer  was 
found,  the  center  of  which  was  perforated  and  stained  blue. 
Repair  of  the  perforation  was  effected  and  the  abdomen 
closed  with  drainage.  The  patient  made  an  uneventful 
recovery  and  was  discharged  from  the  hospital  .\ugust  ig, 
1918. 

^  Case  2.  W.  S.,  a  white  male,  age  35,  a  cook  by  occupa- 
tion, was  admitted  to  Cook  County  Hospital,  .April  4.  191 7, 
on  the  service  of  Dr.  Speed.    The  examining  room  diagno- 
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sis  was  appendicitis.  The  patient  stated  that  5  days  before 
admission  he  had  slight  cramps  in  the  abdomen  which  dis- 
appeared on  taking  large  doses  of  castor  oil.  Twenty-four 
hours  before  admission  he  was  suddenly  seized  with  sharp, 
agonizing  pain  in  the  abdomen.  The  pain  was  continuous 
for  5  hours,  when  it  was  somewhat  relieved  by  an  enema 
and  by  inducing  vomiting.  The  vomitus  was  a  bitter, 
green,  thick  fluid.  Since  then  he  has  had  continuous  pain 
in  the  region  of  the  umbilicus.  No  previous  ulcer  history 
could  be  elicited. 

Physical  examination  revealed  a  white  male  of  apparent 
age  who  did  not  look  acutely  ill.  There  was  a  slight  rigidity 
over  the  entire  abdomen  more  marked  on  the  right  side. 
Dift'use  tenderness  was  present  most  marked  on  the  right 
side  in  the  region  of  the  umbilicus.  There  was  a  slight 
dullness  over  the  right  flank.  The  patient's  temperature 
was  9Q.8°,  pulse  100,  and  respiration  22  per  minute.  The 
white  blood  count  was  19,900.  Examination  of  urine, 
negative;  of  heart,  lungs  and  extremities,  negative. 

.\  tentative  diagnosis  of  acute  appendicitis  was  made 
but  perforated  gastric  ulcer  was  strongly  considered. 

One-half  hour  before  operation  the  patient  was  given 
by  mouth  3  grains  of  methylene  blue  dissolved  in  an  ounce 
of  water. 

/\t  operation  it  was  thought  advisable  to  first  examine 
the  appendix.  This  was  done.  .\  right  rectus  incision  was 
made.  The  appendix  was  found  to  be  superficially  injected 
but  not  sufficiently  to  account  for  the  .'yraptoms.  The  in- 
cision was  extended  upward.  Eibrinoiis  adhesions  were 
found  about  the  liver  and  gall-bladder  with  a  generalized 
seropurulent  peritonitis  and  injection  of  the  parietal  and 
visceral  peritoneum.  On  the  surface  of  the  stomach  near 
the  pylorus  a  bluish  stain  was  seen. 

A  perforation  about  the  size  of  a  match  head  was  found. 
The  area  surrounding  the  perforation  was  hard.  The  per- 
foration was  covered  with  fibrin  so  that  it  was  indistinguish- 
able except  for  the  blue  discoloration.  The  perforation  was 
repaired  and  the  abdomen  was  closed  with  drainage.  Pa- 
tient made  an  uneventful  recovery  and  was  discharged 
May  16,  1917. 

Case  3.  W.  C,  a  white  male,  age  5S.  had  been  in  the 
County  Hospital  on  the  service  of  Dr.  Williamson,  on  treat- 
ment for  duodenal  ulcer.  On  May  8,  1017,  while  in  the 
warti  he  was  seized  with  severe  pain  in  the  abdomen.  He 
vomited  blood  and  was  transferred  to  the  surgical  service 
of  Dr.  .\ndrews,with  a  diagnosis  of  ruptured  duodenal  ulcer. 

Ph_\-sical  examination  revealed  an  old  man  who  was 
apparently  in  acute  pain.  The  patient  looked  very  pale  and 
was  quite  weak.  The  abdomen  was  scaphoid,  very  tense, 
and  with  almost  "board  like"  rigidity  on  the  right  side.' 
Tenderness  diffuse  over  abdomen.  The  patient's  tempera- 
ture was  97.6°,  pulse  102,  and  respiration  32  per  minute. 
The  skin  was  pale,  cold  and  clammy.  E.xamination  of  the 
heart,  lungs  and  extremities,  was  negative. 

Before  operation  the  patient  was  given  by  mouth  3 
grains  of  methylene  blue  dissolved  in  a  half  ounce  of  water. 
Operation  by  I3r.  Meyers.  .\  mid  line  incision  was  made 
and  on  opening  abdomen  a  bluish  green  fluid  was  found.  A 
blue  fluid  was  seen  coming  from  the  perforation  in  the 
upper  anterior  part  of  the  first  portion  of  the  duodenum. 
The  edges  of  the  perforation  were  stained  a  deep  blue.  An 
old  healed  ulcer  scar  was  found  near  the  perforation.    The 
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perforation  was  repaired  witli  inlerruplcd  catgut  sutures. 
The  abdomen  was  closed  w'ith  drainage.  The  patient  made 
an  uneventful  recovery  and  was  discharged  June  7,  1Q17. 

C.\SE  4.  \\  .  H.  M.,  a  white  male,  age  45.  was  admitted 
to  the  Englewood  Hospital,  with  a  diagnosis  of  perforated 
gastric  ulcer.  The  patient  gave  a  history  of  gastric  distress 
and  pain  in  the  epigastrium  of  several  years'  standing.  On 
.\pril  17.  lOiS,  he  had  undertaken  a  fasting  cure  and  hid 
lived  entirely  on  water  for  8  days.  He  continued  to  gj  to 
his  office  every  day  as  usual.  On  .\pril  2I1.  at  twel\-e 
o'clock  he  was  suddenly  seized  with  an  ag  inizing  pain  in 
the  abdomen.  The  pain  was  localized  about  the  umbilicus 
and  was  so  severe  that  he  sought  medical  advice  and  he 
was  sent  to  the  hospital  for  surgical  treatment,  where  a 
diagnosis  of  ruptured  gastric  ulcer  was  made. 

Physical  examination  revealed  a  man  of  apparent  age 
acutely  ill.  The  abdominal  wall  was  rigid.  E.xtreme  ten- 
derness was  present  over  the  entire  abdomen  but  was  most 
marked  in  the  upper  right  Cjuadrant.  There  was  no  dullness 
in  the  flanks.  Rectal  examination  negative.  Examination 
of  the  urine  was  negative:  of  the  heart,  lungs,  and  extrem- 
ities, negative.  Temperature  q6.S°.  pulse  oo,  and  respir- 
ations 22  per  minute.  Before  operation  the  patient  was 
given  by  mouth  3  grains  of  methylene  blue  dissolved  in 
an  ounce  of  water. 

Operation  by  Dr.  Weatherford  and  Mc  Quarrie. 

On  opening  the  abdomen  by  a  mid-line  incision  the 
blue  stain  was  in  evidence.  Traced  u|3  about  two  and  one- 
half  inches  it  exposed  a  perforation  of  an  ulcer  on  the  ante- 
rior wall  of  the  stomach,  one  and  one-half  inches  above  the 


pylorus.  The  ulcer  was  clearly  outlined  by  deep  stain  of 
methylene  blue.  The  edgss  of  ulcer  were  indurated;  the 
floor  of  ulcer  was  very  thin  throughout  its  extent.  The 
ulcer  was  repaired.  The  abdomen  was  closed  in  the  usual 
way,  with  drainagj.  The  patient  made  an  uneventful 
recovery  and  was  discharged  from  the  hospital,  Mav  10, 
1918. 

In  all,  ten  cases  have  been  observed  where 
methylene  blue  has  been  used.  As  pointed  out  in 
the  previous  report,  the  use  of  an  inert  coloring 
matter  has  several  features  of  practical  value. 
The  chief  among  these  are:  the  ease  and  rapid- 
ity wdth  which  the  diagnosis  and  site  of  perfora- 
tion can  be  determined  with  minimal  shock  atten- 
dant on  the  handling  of  the  viscera.  The  more 
extended  use  has  shown  that  methylene  blue  is 
particularly  helpful,  by  confirming  the  diagnosis 
of  perforation,  when  the  abdomen  is  opened,  and 
by  staining  the  edges  of  the  ulcer,  thus  readily 
exposing  the  site  of  the  perforation. 

While  it  is  undoubtedly  true  that  the  surgeon 
can  often  diagnose  perforation  by  the  presence  of 
gastric  fluid  in  the  peritonal  cavity,  any  m.elhod 
devoid  of  danger  which  will  make  diagnosis  more 
certain  should  be  used. 


NEW  WIGHT-HARLOE    EMPYE]\IA  SHIELD  AND  CLOSED    METHOD   OF 

APPLYING  IT 

By  J.  SHERMAN  WIGHT,  M.D.,  and  RALPH  HARLOE,  M.D.,  Brooklyn,  New  York 

From  the  Research  Department  of  the  Long  Island  College  Hospital 


THE  shield  was  designed  for  the  closed 
method  of  operating  for  empyema.  It 
consists  of  a  rubber  disc  3  inches  in  diameter, 
the  concave  surface  of  which  comes  in  contact 
with  the  chest.  The  disc  has  a  peri))hery  with  a 
sharp  edge  and  a  stem  in  the  center  about  half  an 
inch  long  which  is  perforated  to  receive  the 
drainage  tube.  Figure  i  shows  the  disc  with 
drainage  tube  presenting  at  upper  surface.  Fig- 
ure 2  shows  the  plain  edge  and  thickness  of  the 
disc  with  drainage  tube  inserted.  Figures  3  and 
4  show  the  chest  penetrated  by  the  drainage  tube 
and  the  disc  in  position. 


Fig.  I. 


Fig.  2. 


Fig-  3- 
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Fig.  4.     Author's  bedside  empyema  operating  unit. 


Closed  method  of  operating.  Under  local  an- 
aesthesia a  small  incision  is  made  through  the 
skin  at  the  eighth  interspace  in  the  posterior 
a.xillary  Une.  A  trocar  and  cannula  are  in- 
serted, the  trocar  withdrawn  and  a  drainage  tube 
which  just  fits  the  cannula  is  passed  through  it 
and  clamped  far  enough  bej'ond  the  cannula  so 
that  it  can  be  drawn  up  on  the  tube  and  out  of  the 
chest.  Another  clamp  is  placed  on  the  tube  close 
to  the  chest  to  retain  the  fluid  while  the  first 
clamp  is  removed  and  the  cannula  drawn  off  the 
tube.  Rubber  paste  is  applied  to  the  concave 
surface  of  the  shield  and  as  well  to  the  chest 
wall. 


The  shield  is  passed  over  the  tube,  another 
clamp  placed  beyond  it  on  the  tube  and  the  clamp 
ne.Kt  to  the  chest  removed  so  that  the  shield  can  be 
brought  in  close  contact  with  the  chest  wall  and 
held  firmly  in  position  by  broad  strips  of  adhesive 
plaster  pulled  firmly  around  the  chest.  A  pad 
with  a  hole  in  the  center  is  passed  over  the  tube 
and  strapped  firmly  on  top  of  the  shield.  The 
patient  then  sits  up  and  is  ready  to  have  the  fluid 
withdrawn  by  negative  pressure  and  the  cavity 
irrigated  with  Dakin's  solution.  The  tube  is 
connected  to  a  suction  bottle  in  which  negative 
pressure  is  continuously  maintained  by  electrical 
suction  (Fig.  4). 


RUPTURE  OF  THE  UTERUS  WITH  PERITONEAL  ENCYSTMENT 

By  STU.\RT  B.  BLAKELY,  M.D.,  Binghamton,  New  York 


THE  interesting  features  of  the  case  re- 
ported below  are:  the  numerous  attempts 
to  produce  abortion;  a  traumatic  rupture 
of  the  uterus  with  e.xtrusion  of  a  four  months' 
foetus  into  the  general  peritoneal  cavity  followed 
by  general  peritonitis;  recovery  from  the  periton- 
eal infection,  healing  of  the  uterine  tear,  encysting 
of  fcEtus,  formation  of  vaginal  fistula ;  removal  of 
a  large  portion  of  the  foetal  skeleton  with  indis- 


tinguishable soft  parts  five  months  later  through 
the  vagina;  ultimate  recovery. 

Mrs.  P..  age  23;  gravida-II.  Previous  history  negative. 
Last  menstruation  began  September  11,  igiS.  During  the 
week  of  December  1 1  she  herself  inserted  a  catheter  with 
stylet  into  the  cer\ux  four  times  without  result.  On  Janu- 
ary 0,  191Q,  she  again  inserted  a  catheter  into  the  cer%-ix, 
leaving  over  night,  followed  by  a  slight  bloody  flow  without 
pain.  This  procedure  was  repeated  the  following  day  with 
like  result.     On  Januar)-  12,  the  "bag  of  waters"  was 
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Foeta!  skeleton  removed  through  sinus  opening. 

broken  by  the  passage  of  some  instrument  through  the 
cervix.  This  was  followed  by  bloody  watery  tlow,  but 
without  pain. 

On  January  13,  under  ether  some  sort  of  operation  was 
done  through  the  vagina.  On  recovery  from  the  ana;sthctic 
she  felt  terrific  abdominal  pain  and  flowed  profusely.  The 
pain  and  llow  persisted  all  that  da\-;  the  patient  grew 
rapidly  worse,  and  the  ne.xt  morning  she  was  transferred  to 
the  hospital. 


On  admission  she  complained  of  severe  abdominal  pain, 
had  a  profuse  bloody  discharge,  and  presented  a  tempera- 
ture of  101°.  pulse  of  no,  a  hard  distended  tender  abdomen, 
vomiting,  retention  of  urine — all  the  evidence  of  a  severe 
spreading  peritonitis.  In  view  of  her  extremely  serious 
condition  no  vaginal  or  intra-uterine  examination  or 
instrumentation  was  done.  Treatment  was  symptomatic 
and  by  antistreptococcic  serum.  She  was  desperately  ill 
for  one  week.  External  examination  then  showed  a  hard 
tender  mass  filling  the  lower  abdomen  to  the  level  of  the 
umbilicus;  by  vagina  the  pelvis  was  felt  to  be  filled  with 
the  same  type  of  induration  with  no  landmarks  distinguish- 
able above  the  cervix.  The  greatest  jmin  and  tenderness 
persisted  on  the  right  side.  On  January  j8.  the  patient 
developed  a  moderatel\-  sex'ere  left  femoral  thrombosis,  and 
a  sudden  profuse,  foul,  greenish-yellow  vaginal  discharge. 
At  the  end  of  four  weeks  the  temperature  and  pulse  had 
become  normal,  and  her  condition  steadily  improved. 
When  discharged  on  March  8,  the  abdominal  induration 
had  receded  to  the  lower  right  quadrant:  by  vagina  was 
felt  fixation  of  the  uterus  by  diffuse  pelvic  induration  with 
a  tender  mass  in  the  right  pelvis  and  a  retrocervical  sinus 
from  which  drained  a  moderate  amount  of  pus.  The 
diagnosis  was  pelvic  abscess  with  good  vaginal  drainage. 

One  month  later  the  vaginal  discharge  still  persisted. 
Physical  findings  were  practically  unchanged,  but  through 
the  vaginal  sinus  opening  was  felt  a  hard,  rough  edge  that 
on  removal  proved  to  be  a  portion  of  ftetal  skull.  Roent- 
genogram of  the  peh'is  was  negative.  However,  from  re- 
sponsible sources  the  information  was  obtained  that  no 
portion  of  the  fcetus  had  ever  been  removed.  In  view  of  the 
fact  that  the  patient  had  had,  probably,  a  streptococcic 
peritonitis  and  that  her  condition  was  good  in  every 
respect,  it  was  deemed  best  to  delay  the  removal  of  the 
foetus.  The  patient  agreed  to  return  about  every  two  weeks 
routinely.  She  had  normal  menstruation  in  April  and 
May. 

On  June  20,  iqig,  under  ether  anesthesia  the  sinus  open- 
ing posterior  to  the  cervix  was  widened,  and  by  means  of 
finger  and  spongeholder  the  foetal  skeleton — see  illustra- 
tion— was  removed  with  considerable  debris  containing 
bony  spicules.  The  ca\'ity  in  which  it  was  contained  was 
thick  walled  w-ith  smooth  interior  lining.  .\11  parts  could 
be  reached  by  the  finger,  and  felt  clean.  Convalescence 
was  without  incident  and  the  patient  left  the  hospital  on 
the  fifth  day. 

At  present  the  fixation  of  the  uterus  persists,  the  indur- 
ated mass  in  the  right  pelvis  is  much  smaller,  and  a  slight 
purulent  discharge  continues  from  the  sinus  which  is  now 
about  2  inches  in  depth.  Xothing  abnormal  can  be  felt 
by  abdomen.  Her  general  condition  is  good;  she  complains 
only  of  occasional  pain  in  the  right  lower  abdomen. 

The  writer  is  indebted  to  Dr.  U.  S.  Kann  for  the 
excellent  arrangement  and  roentgenogram  of  the 
skeleton. 


AMERICAN    COLLEGE    OF    SURGEONS 

Annual  Meeting  Held  in  New  York  City,  October  20-24,  1919 


PRESIDENTIAL  ADDRESS  ^ 

By  W  ILLIAM  J.  ALAYO,  :M.D.,  F.A.C.S.,  Rochester.  Minnesota 


THE  American  College  of  Surgeons  is  begin- 
ning its  seventh  year  under  most  inspiring 
circumstances.  More  than  three-fourths 
of  the  Fellows  of  the  Association  have  been  in 
their  country's  service  and  have  returned  to 
their  work  with  .n^newed  vigor  and  enthusiasm. 
In  spite  of  the  war  years,  the  College  has  made 
progress  along  all  lines.  The  Clinical  Congress 
of  Surgeons  of  North  America  has  been  taken 
over  by  the  .American  College  of  Surgeons.  In 
the  future  the  educational,  scientific,  and  moral 
standards  of  the  .American  College  of  Surgeons 
will  be  maintained,  and  only  its  members  and 
invited  guests  will  be  welcomed  to  the  clinical 
meetings. 

Standardization  of  hospitals  has  made  great 
progress  under  the  able  leadership  of  the  Director 
of  Education,  Dr.  John  G.  Bowman.  As  the  re- 
sult of  the  efforts  of  the  College,  the  great  major- 
ity of  hospitals  in  America  of  more  than  100  beds 
will  institute  the  restricted  staff,  and  install  the 
laboratory  facilities  and  record  systems  which 
the  American  College  of  Surgeons  believes  to  be 
essential. 

It  is  the  desire  of  the  Founders  of  the  American 
College  of  Surgeons  that  the  association  shall  be 
democratic,  and  that  its  membership  shall  be 
open  to  all  those  men  of  sterling  character,  ability, 
and  training  in  general  surgery  and  in  the  various 
surgical  specialties,  who  are  within  the  limits  of 
North  America.  For,  when  all  is  said  and  done, 
the  College  stands  for  service  to  all  the  people, 
and  unless  a  sufficient  number  of  men  of  high 
ideals  and  professional  qualifications  is  eventually 
secured,  the  organization  will  have  failed  to  live 
up  to  its  great  opportunities. 

The  exact  number  of  men  required  to  perform 
the  duties  of  caring  for  the  various  serious  surgi- 
cal ills  of  the  1 15,000,000  people  of  North  America 
is  at  this  time  a  matter  of  speculation  and,  so  far 
as  I  know,  there  are  no  data  on  which  such  a 
computation  can  be  based.  However,  an  esti- 
mated number  might  be  fixed  to  serve  as  a  target 
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for  criticism,  of  at  least  one  surgeon  to  10,000 
persons.  This  percentage  is  about  the  same  as 
that  furnished  to  England  by  the  Royal  College 
of  Surgeons  of  London.  That  there  will  be,  in 
the  next  decade,  such  a  number  of  eligible  men, 
I  am  confident.  Objection  has  been  raised  to  an 
association  of  so  large  a  membership;  it  is  main- 
tained that  this  would  mean  a  lowering  of  educa- 
tional standards.  If  the  principle  is  established 
that  the  association  first  of  all  is  for  the  benefit 
of  the  people,  I  believe  a  working  arrangement 
can  be  made  which  will,  in  a  tentative  way,  meet 
the  requirements.  The  next  generation  will  not 
be  so  greatly  troubled  as  the  present  one  by  ques- 
tions of  educational  standards.  The  medical 
standards  of  the  whole  country  have  been  raised 
to  a  point  not  exceeded  by  those  of  any  other 
country  in  the  world.  In  the  present  generation, 
by  reason  of  divergent  standards,  there  will  have 
to  be  a  certain  amount  of  latitude  to  meet  the 
existing  conditions. 

Knowledge  obtained  by  observation,  experience, 
and  from  the  printed  page,  is  possessed  b}-  many 
men.  When  knowledge  is  translated  into  proper 
action  we  speak  of  it  as  wisdom.  Many  men  have 
great  wisdom,  in  their  knowledge  of  useful  things, 
yet  may  have  but  a  limited  book  learning.  Per- 
sonally, I  believe  that  the  wise  honest  man  who 
can  bring  a  high  order  of  skill  to  bear  on  surgical 
infirmities  should  not,  at  least  in  this  generation, 
be  refused  admission  to  the  College  because  of  a 
lack  of  fundamental  training. 

In  the  adoption  of  standards  or  requirements 
for  admission  into  the  American  College  of  Sur- 
geons, character  should  be  first  considered.  The 
dishonest,  conscienceless  man  who  has  surgical 
skill  is  most  dangerous  in  any  community.  Un- 
necessary operations,  even  when  performed  with 
a  high  order  of  technical  ability,  are  the  bane  of 
present-day  surgery,  but,  owing  largely  to  the 
American  College  of  Surgeons,  such  practices  are 
markedly  on  the  wane.  However  lenient  we  may 
be  in  estimating  the  value  of  the  older  and  disap- 
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pearing  generation  of  surgeons,  our  standards  for 
the  younger  and  coming  generation  of  surgeons, 
who  have  had  and  who  will  have  had  opportuni- 
ties to  acquire  learning,  should  be  high  and  in- 
creasingly high  as  future  standards  and  educa- 
tional requirements  are  raised. 

In  the  future,  the  American  College  of  Surgeons 
will  not  only  demand  that  the  candidate  shall  he 
a  graduate  of  a  reputable  medical  school  and  have 
had  hospital  experience  and  be  licensed  to  prac- 
tice, but  also  that  he  shall  have  had  special  train- 
ing in  the  particular  surgical  specialty  which  he 
intends  to  practice.  In  making  these  require- 
ments it  is  the  duty  of  the  College  to  see  that 
facilities  for  obtaining  the  special  training  are 
developed.  Three  years  at  least  will  be  required 
for  such  special  training.  At  the  present  time  the 
man  who  possesses  the  B.  S.  and  M.  D.  degrees 
and  has  had  one  year  of  hospital  training  averages 
27  to  28  years  of  age.  Add  three  years  to  this 
training  and  he  is  30  to  3 1 .  Will  this  secure  the  best 
results  or  will  the  man  reach  his  life  work  at  too  late 
an  age?  We  must  also  consider  that  during  the  en- 
tire period  of  his  education  he  is  not  self-support- 
ing. Will  not  tliis  ka\  e  a  tendency  to  make  the 
surgeon  a  member  of  an  aristocracy  to  the  ranks  of 
which  the  sons  of  rich  men  will  be  the  only  ones 
who  will  have  easy  entrance?  Investigation  was 
made  of  the  professional  standing  of  the  gradu- 
ates of  the  medical  department  of  the  University 
of  Michigan  fifteen  years  after  graduation.  It 
was  shown  that  those  who  graduated  before  their 
twenty-fifth  year  had  made,  on  the  average, 
greater  scientific  progress  and  were  a  greater 
asset  to  their  community  than  those  who  gradu- 
ated after  the  twenty-fifth  year. 

I  think  we  are  all  agreed  that  the  actual  time 
spent  in  the  professional  part  of  this  education 
should  not  be  shortened.  I  think  we  are  also 
agreed  that  one  of  the  faults  of  the  educational 
system  of  our  country  is  a  loss  of  time  and  effec- 
tiveness in  the  preliminary  educational  methods. 
The  university  has  been  made  the  base  of  our 
educational  system  and  it  should  be  the  apex. 
Only  a  small  percentage  of  those  who  enter  our 
public  schools  ever  reach  the  universit}',  yet  the 
university  greatly  influences  the  educational  poli- 
cy even  in  the  grade  schools.  I  am  convinced 
that  at  present  two  years  of  time  are  lost  in  the 
grade  schools,  and  that  the  education  given  is  not 
altogether  the  most  desirable  for  the  making  of 
American  citizens.  A  six-year  course  of  grammar 
school  education,  divested  of  any  university  signi- 
ficance, should  be  a  strict  government  require- 
ment in  all  schools,  private  as  well  as  public,  and 
given  in  the  American  language.     It  should  be 


the  purpose  to  give  a  common  education  in  the 
common  things  that  are  to  make  us  a  united 
people,  and  such  an  education  might  well  be  made 
a  rcf|uisite  for  the  exercise  of  suffrage. 

The  high  school  could  be  reduced  to  three  years 
instead  of  four,  and  in  it  for  the  first  time  should 
the  university  be  considered.  Languages  should 
be  0[)tional  in  the  high  school,  but  I  believe  that 
Latin  and  modern  languages  are  of  great  value 
to  the  professional  man.  The  high  school  now  re- 
cognizes the  material  facts  of  life,  and  gives  an 
education  in  mechanics  and  agriculture,  business, 
and  the  industries,  as  well  as  the  traditional  cul- 
tural education,  and  these  courses  should  be 
further  extended. 

It  is  sometimes  difficult  to  follow  the  academic 
mind.  The  more  or  less  cloistered  life  that  is  led 
b}'  many  college  professors  has  given  traditional 
cultural  education  too  great  an  influence.  Mod- 
ern educators  today  do  not  believe  that  teaching 
in  one  subject  as,  for  instance,  mathematics,  has 
greater  power  of  mental  training  than  other  sub- 
jects. The  old  time  educator  would  consider  this 
rank  heresy.  His  mind  still  clings  to  the  view 
that  any  education  which  might  be  used  com- 
mercially is  not  cultural,  a  view  which  is  wholly 
undemocratic  and  based  on  an  out-worn  caste 
system. 

In  no  place  has  this  traditional  view  of  educa- 
tion been  more  pronounced  than  in  the  universi- 
ties. It  has  been  only  within  recent  years  that 
the  university  faculties  would  accept  the  view 
that  the  anatomy  and  phj-siology  of  man  had 
cultural  training  value,  although  they  were  con- 
vinced that  the  anatomy  and  physiology  of  plants 
had  such  value.  There  has  been  a  slowness  of 
universities  to  give  credits  for  any  kind  of  work 
which  might  be  used  for  gaining  a  livelihood,  even 
so  hoi}'  a  cause  as  caring  for  the  sick.  And  today, 
less  credit  is  given  in  these  subjects  than  for 
others  which  have  no  more  training  value.  Do 
not  understand  me  as  desiring  to  lower  the  stand- 
ards of  universities  in  relation  to  cultural  educa- 
tion. Far  from  it;  but  I  do  object  to  the  present 
attitude  which  desires  to  force  every  type  of  edu- 
cation into  the  one  mold.  The  great  problem 
now  is  to  obtain  the  money  to  give  an  education 
to  all  those  who  desire  it.  The  purpose  of  the 
university  is  to  give  an  education  not  to  the  few, 
but  to  the  many;  and  it  should  be  emphasized 
that  the  giving  of  degrees  is  only  incidental  to  this 
purpose.  Every  unnecessary  step,  every  unneces- 
sary regulation  which  delays  or  obstructs  the 
progress  of  a  student  prevents  some  one  else  from 
obtaining  an  education.  The  academic  answer 
is:    Raise  standards  until  the  number  of  those 
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who  can — not  desire,  but  can — obtain  an  educa- 
tion is  reduced  to  the  number  who  can  be  given 
the  present  form  of  education.  Our  country  de- 
pends not  on  a  cultured  class  alone,  but  on  the 
average  intelligence,  and  in  the  last  analysis  on 
the  number  who  will  be  able  to  obtain  an  oppor- 
tunity to  get  an  education.  It  should  be  the  duty 
of  the  Fellows  of  the  American  College  of  Surgeons 
to  see  that  certain  existing  conditions  be  reme- 
died so  that  the  medical  schools  may  graduate 
■  their  students  at  an  earlier  age. 

In  this  connection,  I  quote  from  the  1918  re- 
port'of  C.  G.  Schultz,  superintendent  of  educa- 
tion of  the  state  of  Minnesota,  now  of  the  Gov- 
ernment Department  of  Education,  Washington: 

"  It  requires  a  total  school  enrollment  of  approx- 
imately four  hundred  fifty  to  produce  one  col- 
lege graduate.  No  one  questions  that  it  is  desir- 
able that  this  one  graduate  should  be  produced. 
But  that  a  large  part  of  the  energies  of  a  school 
community  should  be  devoted  to  this  end  seems 
lacking  in  sound  business  sense.  Surely  such  a 
procedure  in  no  way  contributes  to  the  fulfill- 
ment of  our  democratic  ideal  of  the  open  door  to 
equal  opportunity.  In  order  that  we  may  pre- 
pare one  pupil  for  college  we  cannot  justify  the 
neglect  of  those  forms  of  training  distinctly  desir- 
able for  the  four  hundred  forty-nine  who  must 
follow  pursuits  other  than  those  open  to  the  col- 
lege graduate.  The  same  reasoning  leads  to  the 
conclusion  that  we  cannot  justify  our  insistence 
upon  the  maintenance  of  high  schools  for  the  sole 
purpose  of  training  all  pupils  to  go  to  college 
when  only  one  out  of  ten  goes  and  only  one 
out  of  thirty  graduates." 

The  expense  of  our  educational  system  is  a 
serious  burden  on  our  taxation  resources.  By 
efficient  methods  a  much  greater  percentage  of 
our  young  people  might  secure  higher  education 
without  an  increase  of  the  present  burden.  The 
average  child  should  not  be  entered  in  the  com- 
mon school  under  the  age  of  seven,  but  should  be 
taught  in  the  kindergarten,  given  sLx  years  in  the 
grade  school,  and  three  in  the  high  school.  At 
sixteen  the  student  who  desires  it  is  ready  for 
university  training.  The  freshman  and  sopho- 
more years,  under  university  supervision,  may  be 
given  in  the  home  high  school  under  home  in- 
fluences. At  the  more  mature  age  of  17  to  18  the 
students  leave  for  the  junior  and  senior  years  in 
the  university.     Such  a  program  contemplates 

1  Twentieth  Biennial  Report,  Department  of  Education.  Minnesota. 
l9l7-i9iS. 


cutting  only  three  years  from  the  gradeand  high 
schools,  does  not  increase  the  cost,  and  doubles 
the  capacity  of  the  university  for  the  giving  of  ad- 
vanced education.  This  is  not  purely  theoretic; 
such  university  high  school  courses  are  now  given 
with  university  credits  in  some  of  the  cities  of 
Minnesota,  among  others  Rochester,  where  C.  H. 
Mayo,  as  one  of  the  citj'^  school  commissioners, 
has  made  the  plan  a  success. 

Another  problem  for  which  some  wise  solution 
must  be  found  is  tlie  future  management  of  the 
annual  clinical  meetings  of  the  association.  Even 
at  the  present  time,  with  a  limited  membership, 
there  are  few  cities  in  this  country  that  can  ade- 
quately care  for  the  \-isitors  at  the  meetings.  It 
may  be  that  a  partial  solution  will  be  found  in 
the  development  of  clinical  meetings  to  be  held 
in  various  stales  or  parts  of  the  country  in  addi- 
tion to  the  annual  meeting  for  the  convocation. 
It  has  also  been  suggested  that  the  attendance  at 
the  annual  meetings  shall  be  limited  to  the  mem- 
bers of  the  association,  but,  inasmuch  as  it  is  our 
intention  to  make  the  fellowship  the  first  goal  of 
the  ambitious  young  surgeon  after  the  comple- 
tion of  his  training,  it  would  seem  that,  so  far  as 
possible,  promising  young  men  should  be  ad- 
mitted as  invited  guests. 

In  developing  the  sectional  clinical  meetings 
it  should  be  borne  in  mind  that  the  essential  idea 
is  educational — to  develop  better  surgery.  We 
must,  however,  remember  that  we,  as  a  College, 
have  a  duty  to  perform  to  the  public  and  to  the 
profession,  and  this  can  best  be  brought  about 
by  close  affiliation  with  the  organizations  repre- 
senting medicine  as  a  whole.  We  urge  upon  every 
Fellow  that  he  become  a  member  and  a  con- 
scientious worker  in  his  County  and  State  Soci- 
eties, and  in  the  American  Medical  Association. 
Men  who  cannot  become  fellows  because  of  lack 
of  moral  character  should  not  be  allowed  to  give  de- 
monstrations or  hold  clinics  under  the  auspices 
of  the  College. 

Finally,  I  would  call  attention  to  the  desirabil- 
ity of  making  the  College  of  Surgeons  truly 
American,  by  affiliation  with  the  universities  of 
the  sister  republics  in  South  America.  The  Uni- 
versity of  Lima,  Peru,  is  the  oldest  university  in 
America,  and  many  of  the  South  American  uni- 
versities have  attained  pre-eminence  as  educa- 
tional institutions,  with  whom  it  would  be  of 
great  benefit  to  be  associated.  I  am  sure  a  way 
will  be  found  to  consummate  so  desirable  an  alli- 
ance. 
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THREE  RECENT  EPOCHS  IN  THE  HISTORY  OF  THE  CLINICAL 
CONGRESS  OF  SURGEONS  OF  NORTH  A:\IERICA' 

By  JOHN  G.  CLARK.  yi.V..  F.A.C.S.,  PniLADELPHiA 


THE  Clinical  Congress  of  Surgeons  of  North 
America  has  participated  in  two  epochs 
world-wide  in  their  tragic  importance, 
within  the  last  three  years.  The  first  marked  the 
entrance  of  the  United  States  as  one  of  the  Allies 
in  the  Great  War;  the  second  witnessed  the 
frightful  epidemic  of  influenza  last  year;  and  we 
are  now  standing  upon  the  threshold  of  the  third, 
or  transitional  event — a  new  era  in  American 
medicine. 

The  session  two  years  ago  in  Chicago  was  of  a 
highly  inspiring  character,  for  this  great  organ- 
ization, constituting  a  guild  of  our  best  and  most 
earnest  surgeons,  was  stirred  to  the  very  acme  of 
patriotic  enthusiasm  by  the  events  which  trans- 
pired at  that  meeting.  In  addition  to  the 
Secretary  of  the  Navy,  three  of  our  Surgeon-Gene- 
rals and  other  distinguished  figures  in  surgery, 
who  had  been  known  to  us  as  skilled  masters  in 
our  profession  in  civil  practice  in  their  respective 
countries  before  the  war,  came  to  us  as  military 
ambassadors,  bearing  messages  of  grateful  appre- 
ciation from  their  countries  for  the  magnificent 
effort  we  were  then  displaying  in  the  organization 
of  a  virile  Medical  Corps  to  replenish  the  sorely 
depleted  surgical  ranks  of  the  war  ridden  zone. 

After  that  remarkable  meeting,  our  foreign 
guests  returned  to  their  homes,  carrying  a 
revivifying  inspiration  to  their  wearied  armies, 
for  they  had  witnessed  the  awakening  of  a  lusty 
national  giant  from  a  lethargy  of  neutrality.  Out 
of  this  association  went  the  surgeons  who 
became  the  very  heart  of  the  Medical  Corps,  and 
sitting  in  the  audience  this  evening  are  innumer- 
able Fellows  who  have  returned  to  us  decorated 
with  the  highest  honors,  bestowed  by  our  own 
and  grateful  allied  nations. 

Indefinitely  could  one  dwell  upon  the  glorious 
deeds  of  our  Medical  Corps,  but  others  will  pay 
a  more  worthy  tribute  to  our  heroes  than  is 
possible  for  me  to  express.  During  the  year 
following  the  Chicago  session,  our  Secretary 
General,  Franklin  Martin,  the  genetic  and 
dynamic  force  behind  this  organization,  although 
engrossed  with  the  manj'  dilhcult  tasks  of  his  high 
office  as  the  medical  member  of  the  Council  of 
National  Defense,  was  working  indefatigably  upon 
the  details  of  the  forthcoming  New  York  meeting. 
Again  were  delegated  to  this  countrv  from  the 


Allied  nations  many  distinguished  surgeons  from 
England,  France,  Italy,  and  Belgium,  but  after 
that  delegation  had  set  sail  for  New  York,  the 
outbreak  of  influenza,  which  developed  into  a  . 
veritable  pestilence,  fell  upon  this  country  and 
became  especially  virulent  upon  the  Atlantic  sea- 
board. Notwithstanding  our  Secretary  General 
had  previously  been  importuned  to  let  the  meeting 
lapse  on  account  of  military  exigencies,  the 
urgent  opposition  of  mere  man  could  not  thwart 
his  Jacksonian  tenacity,  but  he  was  forced  by  this 
frightful  interposition  to  capitulate.  Only  those 
who  know  his  continuity  of  purpose  and  how 
persistently  he  worked  for  the  success  of  that 
meeting  can  realize  with  what  reluctance  he 
prorogued  that  session  until  this  year.  However, 
he,  with  the  co-operation  of  your  new  President 
and  our  New  York  hosts  have  arranged  for  this 
week  a  bigger  and  better  clinical  program  than 
ever  before.  The  loss  of  last  3'ear,  therefore,  is 
amply  made  good  by  the  excellent  series  of  papers 
and  clinics,  which  will  be  given  by  the  New  York 
and  Brooklyn  surgeons  to  our  Fellows  and  guests. 

With  the  outbreak  of  the  epidemic  of  influenza 
began  the  second  noteworthy  epoch  in  the 
medical  history  of  our  country,  a  period  filled 
with  appalling  issues.  The  physicians  at  home 
were  heavily  burdened  with  the  added  cares  of 
their  absent  colleagues,  and  were  almost  over- 
whelmed with  the  searching  trials  that  followed. 

In  addition  to  the  established  hospitals, 
churches,  warehouses,  and  armories  were  hastily 
equipped  as  emergency  hospitals  and  our  physi- 
cians and  nurses  served  quite  as  valiantly  and 
many  died  as  nobly  at  these  posts  of  duty  as  did 
the  heroes  of  the  Argonne.  Two  great  armies 
of  physicians  were  then  at  war — one  making  the 
great  sacrifice  in  honor  of  their  country — the 
other  in  sustaining  our  national  civic  life,  so 
necessary  for  the  construction  of  an  impregnable 
industrial  and  financial  bulwark  behind  our 
armies.  The  medical  profession  has  emerged 
gloriously  from  these  two  colossal  crises,  and  we 
are  now  on  the  threshold  of  the  third  great  epoch — 
a  new  era  in  American  medicine. 

The  European  nations  are  grievously  im- 
poverished, and  their  great  educational  systems 
must  of  necessity  suft"er  for  at  least  a  decade 
before  recovery  is  possible.    They  have  sustained 
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an  irreparable  loss  in  that  youthful  spirit  which 
Sir  William  Osier  has  so  wisely  said  is  essential 
for  inventive  progress,  and  it  will  require  at  least 
twenty  years  to  restock  the  scientific  storehouses 
in  those  countries  to  which  we  formerly  made  our 
postgraduate  pilgrimages.  Are  we  prepared  to 
carry  on  while  they  recover?  If  not,  we  will  lose 
one  of  the  inestimable  opportunities  that  this 
war  has  thrust  upon  us.  We  Americans  do  not 
deliberately  seek  scholastic  ascendancy  over  any 
other  nation,  for  we  have  witnessed  the  frightful 
havoc  wrought  by  an  egotistic  "kultur,"  but  we 
are  in  duty  bound  to  fill  the  gap  and  to  score  an 
advance  in  progressive  medicine  while  the 
scientific  ranks  of  Europe  are  being  regenerated. 
With  the  completion  of  our  martial  activities, 
great  numbers  of  young  surgeons  have  returned 
and  many  have  eagerly  resumed  their  places  in 
our  schools  and  hospitals  as  teachers,  invigorated 
with  new  ideals  and  filled  with  youthful  energy 
to  pursue  them.  Many  other  returning  physi- 
cians, who  have  found  themselves  through  the 
mighty  force  of  circumstances  created  by  their 
war  activities,  are  newly  possessed  with  a  desire 
to  take  up  intensive  study  in  various  special 
branches,  so  that  they  may  better  their  positions 
in  medicine,  instead  of  falling  back  into  the 
humdrum  of  .small  practice.  It  requires  no 
prophetic  vision  to  forecast  what  will  transpire 
when  our  greatly  augmented  transportation  fleets 
again  take  their  places  as  the  carriers  of  interna- 
tional commerce,  especially  to  our  South  American 
neighbors.  There  will  then  be  an  influx  of  stu- 
dents from  the  southern  countries,  both  to  our 
undergraduate  and  postgraduate  schools.  To 
such  men  we  should  be  prepared  to  offer  ample 
facilities  for  postgraduate  study,  not  of  the  old 
commercial  type,  such  as  our  schools  have  been 
guilty  of  purveying  in  the  past,  but  a  full  and 
comprehensive  training  of  suflicient  length  to 
lead  to  a  master's  degree.  The  wretched  post- 
graduate instruction  of  past  years  should  be  cast 
into  the  discard  and  courses  should  be  arranged 
of  such  essential  value  that  upon  their  completion 
by  a  student  his  diploma  or  certificate  will  be  a 
real  and  trustworthy  evidence  of  his  ability  to 
practice  in  that  special  branch.  The  six  weeks', 
or  even  the  six  months'  course  of  previous  years 


was  little  less  than  a  "bunco"  game,  in  which 
the  postgraduate  student  was  given  a  smattering 
imitation  of  knowledge,  and  he  in  turn  went  into 
practice  delivering  the  same  deceptive  article 
to  his  patients.  It  has  been  said  that  the  patient 
who  pays  five  or  ten  dollars  as  an  obstetric  charge 
is  usually  cheated,  so  likewise  is  the  postgraduate 
student  dealt  with  who  takes  a  six  weeks'  post- 
graduate course,  be  his  tuition  fee  small  or  large. 

We  have  spoken  much  in  this  country  of 
research,  and,  under  the  guidance  of  a  false 
stimulus,  men  have  attempted  to  carry  on  phases 
of  investigation  who  are  as  capable  of  attaining 
a  successful  issue  as  a  farm  horse  would  be  of 
winning  the  Roj'al  Derby.  Although  the  great 
geniuses  of  science  have  brought  forth  their 
epoch-making  discoveries  under  the  most  adverse 
circumstances,  and  such  geniuses  will  still  attain 
pre-eminent  places  in  the  scientific  firmament 
under  similar  difficulties,  the  average  investigator, 
however,  cannot  work  against  such  obstacles  and 
achieve  results.  Fortunately,  there  have  sprung 
up  in  this  country  a  few  special  laboratories  and 
hospitals  in  which  men  capable  of  real  research 
work  may  be  trained.  That  the  number  of  such 
institutions  must  be  increased  is  absolutely  essen- 
tial for  a  stable  scientific  growth.  Out  of  every 
medical  class  of  one  hundred  there  may  possibly 
be  but  one  graduate  who  really  has  a  creative 
mental  capacity  or  bent  for  scientific  investiga- 
tion. These  men  should  be  segregated  and  fed 
upon  such  mental  pabulum  as  will  bring  out  their 
best  capabilities,  and  while  pursuing  this  work 
they  should  be  shielded  from  the  carking  cares  of 
earning  a  livelihood  by  liberally  endowed  scholar- 
ships. As  directors  of  departments  of  research, 
men  of  broad  training  and  culture  are  required; 
those,  who  through  copious  fertility  of  ideas,  are 
always  ready  to  direct  the  scientific  pioneer  along 
lines  that  are  most  likely  to  lead  to  valuable 
discoveries. 

The  new  epoch,  therefore,  should  "become  the 
renaissance  in  American  Medicine,  combining  all 
of  the  sterling  qualities  of  our  intensely  practical 
natures  with  that  fine  sense  of  research  and 
investigation  which  shall  make  so  much  more 
comprehensive  and  also  more  efficient  the  medical 
education  of  the  coming  generation  of  physicians. 
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By  FR.-KNKLIN  H.  MARTIN,  M.D.,  F..\.C.S.,  Chicago 


IT  is  desirable  in  this,  the  annual  report  of  the 
Secretary  General,  to  summarize  briefly 
the  paramount  developments  in  the  organiza- 
tion and  administration  of  the  Clinical  Congress 
and  of  the  American  College  of  Surgeons  since 
their  inception.  This  is  particularly  appropriate 
inasmuch  as  we  have  been  so  preoccupied  with 
war  problems  during  the  past  three  years  that  the 
exigencies  of  the  situation  have  prevented  a 
detailed  report  to  the  Fellows  since  November, 
1916.  This  does  not  imply,  as  this  report  will 
endeavor  to  demonstrate,  that  the  work  of  the 
College  has  been  neglected  for  this  period  of  lime, 
nor  that  we  have  failed  to  carry  out  many  of  our 
original  plans. 

I.  Organization  of  the  Congress  and  of  the 
College 
The  organization  of  the  Clinical  Congress  and 
of  the  American  College  of  Surgeons  was  not  an 
accident.  Fundamentally,  surgery  is  a  me- 
chanical art,  and  its  intracacies  can  be  adequately 
illustrated  only  by  a  master  of  the  art,  through 
actual  exhibitions  of  his  work  at  the  operating 
table  in  the  hospital.  Several  great  clinics  of 
the  world  had  demonstrated  the  value  of  this 
form  of  teaching,  and  a  group  of  our  wisest  men 
had  made  it  the  basis  of  an  exclusive  travel  so- 
ciety of  surgeons.  The  superiority  of  clinical 
demonstrations  as  a  means  of  interesting  sur- 
geons in  surgery  compared  with  the  usual  academ- 
ic society  proceedings  with  scientific  papers  and 
discussions  made  obvious  the  fact  that  this  clini- 
cal society  could  not  be  confined  to  a  group  of 
half  a  hundred  men.  This  recognition  resulted  in 
a  meeting  of  a  large  number  of  the  surgeons  of  the 
country  to  watch  the  leaders  of  one  of  our  great 
medical  centers  do  their  work  in  their  accustomed 
environment.  The  outgrowth  of  this  assembly 
was  the  organization  of  the  Clinical  Congress  of 
Surgeons  of  North  America,  the  first  natural 
step  in  the  creation  of  the  American  College  of 
Surgeons. 


As  a  supplementary  control  of  the  informal 
clinical  society,  the  College  was  inevitable  be- 
cause of  the  popularity  of  this  form  of  society 
and  its  appropriateness  in  imparting  information 
about  surgery.  It  soon  became  obvious  that  no 
single  clinic,  nor  all  of  the  clinics  of  any  large 
city,  could  accommodate  the  aspiring  surgeons 
of  the  country  who  desired  to  attend  the  meet- 
ings; and  because  of  the  variety  of  surgery  shown 
at  these  informal  meetings,  it  was  made  equally 
apparent  that  if  we  were  to  reap  the  maximum 
benefit  from  the  clinical  meetings,  it  would  be 
necessary  to  standardize  the  surgery  that  was  ex- 
hibited at  these  sessions.  These  facts  argued  for 
an  organization  that  would  establish  for  its 
Fellows  a  minimum  standard  of  education,  ethi- 
cal status,  and  technical  capabilities;  that  would 
aid  in  limiting  unnecessary  surgery  and  work  for 
the  making  of  better  surgeons  in  all  communities. 
It  was  suggested  that  the  roll  of  membership 
should  contain  only  the  names  of  those  surgeons 
who  would  subscribe  to  these  principles,  and 
who,  in  the  estimate  of  their  associates,  would  seek 
to  sustain  them.  As  the  result,  at  one  of  the 
greatest  meetings  in  the  history  of  the  Clinical 
Congress,  with  twenty-six  hundred  surgeons  in 
attendance  here  in  New  York  in  1912,  the  new 
society  to  be  known  as  the  American  College  of 
Surgeons  was  created  from  the  loins  of  the  Clini- 
cal Congress,  and  the  plan  of  procedure  was 
announced  from  this  platform.  A  strong  com- 
mittee with  power  to  act  was  appointed  by  the 
President  of  the  Congress  to  consider  the  advisa- 
bility of  establishing  an  American  College  of 
Surgeons.  This  committee  forthwith  took  charge 
of  the  proposed  organization,  and  its  develop- 
ment was  begun. 

In  May,  1913,  at  Washington,  five  hundred 
surgeons  of  the  country  who  were  agreed  that 
the  development  of  the  idea  was  desirable  as- 
sembled and  formally  launched  the  American 
College  of  Surgeons.  The  College  became  a 
reality  in  November,   1913,  one  year  from  its 
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birth,  when,  under  the  approval  and  god-father- 
ship  of  the  then  President  of  the  Royal  College 
of  Surgeons  of  England,  Sir  Rickman  J.  Godlee 
Bart.,  the  first  Convocation  was  held,  and  the 
Fellowship  of  the  College  was  extended  to 
ten  hundred  and  fifty-nine  surgeons.  Ten 
hundred  and  sixty -five  Fellows  were  enrolled  in 
June,  1914,  in  Philadelphia;  six  hundred  and  forty- 
six  in  Washington  in  the  Fall  of  1014,  and  a  smaller 
number  each  year  thereafter,  until  with  this  year 
when  the  Roll  of  Fellows  of  the  College  comprises 
over  four  thousand  surgeons  of  the  United  States 
and  Canada. 

SELECTION   OF   MEMBERS 

The  selection  of  members  for  the  society  from 
among  the  thousands  of  applications  on  file 
necessarily  required  the  most  judicious  handling. 
This  involved  considerable  preliminary  work  in 
fi.xing  standards,  and  creating  machinery  of  ad- 
ministration that  would  act  efficiently,  effectively, 
and  disinterestedly.  This  second  stage  of  or- 
ganization may  well  be  called  the  epoch  of 
personnel. 

riN.\NCIXG   TEE   ORGANIZATION 

The  epoch  of  financing  was  the  third  under- 
taking. It  soon  became  apparent  to  the  officers 
that  the  original  plan  of  financing  the  organiza- 
tion was  entirely  inadequate  to  cope  with  the 
educational  responsibilities  that  were  thrust  upon 
the  College.  The  contribution  by  each  member 
of  fifty  dollars  outright,  or  at  his  option  paying  a 
twenty-five  dollar  initiation  fee  and  five  dollars 
for  five  years  thereafter,  would  merely  provide 
for  the  routine  administrative  expenses  and  would 
be  insufficient  to  finance  an  educational  campaign 
which  would  require  a  corps  of  paid  experts 
and  other  machinery'  of  propaganda.  It  was, 
therefore,  proposed  at  the  Philadelphia  meeting 
in  1914  that  an  endowment  of  one  million  dollars, 
in  five  hundred  dollar  units,  be  subscribed  by  the 
Fellows  of  the  College  before  November,  1914. 
Because  of  the  uncertainties  which  resulted  from 
the  precipitation  of  the  European  war,  in  August, 
1914,  the  Regents  asked  for  an  extension  of  the 
time  limit  to  November,  1915.  This  extension 
was  granted  by  a  referendum  vote  of  the  Fellows 
who  had  already  subscribed  to  the  fund.  As  a 
consequence,  at  the  expiration  of  the  new  date 
the  five  hundred  thousand  dollar  fund  was  over- 
subscribed by  thirty-six  thousand  dollars. 

In  the  meantime,  many  suggestions  came  to 
the  Regents  from  the  Fellows  in  regard  to  the 
equalization  of  the  financial  responsibility.  At 
the  Philadelphia  meeting  in  October,    1916,   a 


resolution  embodying  these  suggestions  was 
put  to  a  vote  of  the  Fellows,  namely,  that  those 
who  were  not  subscribers  of  a  lump  sum  to  the 
endowment  fund  should  pay  twenty-five  dollars 
a  year  dues,  such  payments  to  be  made  until 
the  Fellow  had  reached  the  age  of  sixty-five,  or 
until  he  had  contributed  an  aggregate  sum  of 
five  hundred  dollars;  that  the  Regents  be  author- 
ized at  their  discretion  and  without  publicity  to 
cancel  the  dues  of  any  Fellow  to  whom  such 
payment  would  be  a  hardship;  and  that  all 
Fellows  who  had  subscribed  five  hundred  dollars 
to  the  endowment  fund  be  e.xempt  from  dues. 
This  resolution  was  unanimously  adopted. 

II.  The  Permanent  Administrative  Home 
Since  the  inception  of  the  American  College  of 
Surgeons,  a  paramount  problem  in. its  organiza- 
tion has  been  the  one  of  fLxing  its  permanent 
central  administrative  home.  From  the  begin- 
ning, in  the  minds  of  its  friends  and  organizers, 
the  American  College  has  been  compared  with  the 
Royal  College  of  Surgeons  of  England,  with  its 
nine  centuries  of  accomplishments;  its  dignified 
home  in  Lincoln's  Inn  Fields,  London;  its 
Hunterian  Museum;  its  great  medical  library; 
its  collection  of  paintings  and  busts  of  the  men 
who  made  the  history  of  surgery;  and  its  store- 
house of  traditions  of  unprecedented  value. 
The  American  College  of  Surgeons,  comprising 
the  surgical  profession  of  the  United  States  and 
of  Canada,  and  representing  a  population  of 
one  hundred  and  fifteen  million  people,  must,  they 
conceived,  have  a  home  which  will  compare 
favorably  in  dignity  and  importance  with  that  of 
its  predecessor  in  England;  and  while  the  counter- 
part cannot  vie  with  the  original  in  traditional 
treasures,  it  can  offset  these  b}'  compensating  ad- 
vantages that  accrue  to  the  College  because  of  its 
greater  field  of  activity  and  its  newer  methods  of 
attack. 

Confronting  the  Regents  at  the  outset  in  the 
consideration  of  a  permanent  home  was  a  three- 
fold problem — location,  financial  means,  and 
scope.  The  most  important  phase  was  the 
location,  because  of  the  inevitable  spirit  of 
contest  that  necessarily  ensues  when  many  in- 
dividuals having  varjing  ideals  and  residing  in 
widely  different  areas  are  to  be  satisfied. 

At  the  Philadelphia  meeting  in  1914,  the  Re- 
gents, as  the  result  of  a  spirited  discussion  of  the 
subject  of  a  permanent  home,  appointed  a  com- 
mittee to  consider  the  matter,  with  Admiral 
Charles  F.  Stokes,  formerly  Surgeon  General 
of  the  United  States  Navy  and  a  resident  of 
Washington,     as     chairman.    This    committee 
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presented  a  tentative  report  at  the  Washington 
meeting  of  the  College  in  1Q14  which  distinctly 
favored  Washington  as  the  home  of  the  College 
inasmuch  as  it  is  the  capital  of  the  United  States, 
the  center  of  [lopulation  of  the  East,  and  a 
distinctly  neutral  ground.  While  the  report 
was  tentative  and  not  supported  by  a  definite 
recommendation,  it  was  loudly  applauded  by  a 
large  number  of  the  Fellows  present.  It  was  not, 
however,  made  a  subject  of  vote  because  it  had 
not  received  the  cordial  endorsement  of  all  of  the 
Regents. 

The  subject  of  location  was  discussed  by  the 
College  from  three  principal  standpoints:  First, 
should  the  home  be  situated  in  a  medical  teaching 
center?  Second,  should  it  be  in  the  capital  of  the 
nation,  which  would  also  have  the  advantage  of 
neutrality?  Third,  should  it  be  in  a  geographical 
and  medical  teaching  center  of  the  United  States? 
The  greatest  difference  of  opinion  in  the  minds  of 
those  who  discussed  the  matter  at  all  seemed  to 
be  between  the  capital  of  the  United  States  and 
one  of  the  medical  centers.  After  the  afore- 
mentioned Committee  had  submitted  its  report 
and  recommendation,  the  subject  of  the  future 
home  of  the  College  aroused  an  interest  among 
many  Fellows  who  had  previously  given  it  but 
little  thought,  and  it  became  apparent  that  an 
opinion  was  developing  which  more  and  more 
favored  one  of  the  medical  centers. 

In  the  meantime  the  European  war,  since  it 
was  inevitable  that  we  were  to  be  drawn  into  it, 
was  occupying  our  minds,  and  the  problems  of  our 
medical  societies  and  of  the  College  were  tem- 
porarily dwarfed. 

CREATION    OF    THE    JOHN    B.    MURPHY    MEMORIAL 
ASSOCIATION 

But  the  horrors  of  an  European  war  could  not 
distract  us  from  the  great  loss  that  the  medical 
profession,  and  especially  the  surgical  profession, 
of  the  world  sustained  in  the  death  of  one  of  our 
most  distinguished  Fellows  and  one  of  the  most 
influential  founders  of  our  College,  Dr.  John  B. 
Murphy.  His  death,  occurring  as  it  did  at  the 
height  of  his  activity  and  influence,  brought  us 
face  to  face  with  the  mutability  of  our  transient 
problems.  It  also  brought  vividly  to  the  minds 
of  his  nearest  friends  his  transcendent  interest  in 
the  American  College  of  Surgeons,  and  his 
regret  that,  at  the  time  the  permanent  location  of 
the  College  was  discussed,  Chicago,  the  city  in 
which  he  had  done  his  work,  was  not  even 
seriously  considered.  But  before  he  had  been 
laid  to  rest,  a  host  of  his  lay  friends  were  dis- 
cussing and  planning   a   suitable  memorial  for 


this  great  man — something  other  than  bronze  or 
marble;  something  connected  with  his  life's 
work;  something  useful;  something  essential; 
something  enduring;  something  in  Chicago. 

The  suggestion  that  in  the  permanent  home  of 
the  American  CoUege  of  Surgeons  a  memorial 
hall  bearing  his  name  be  dedicated  to  his  memory, 
as  the  Hunterian  Museum  of  the  Royal  College  of 
Surgeons  commemorates  a  leader  of  surgery  of 
England,  appealed  to  these  friends,  and  an  or- 
ganizaiion  known  as  the  John  B.  Murphy  Me- 
morial Association  was  immediately  incorporated. 
The  plans  of  this  Association  contemplated 
securing  from  the  municipality  of  Chicago  or  the 
citizens  of  Chicago  a  gift  of  land  on  which  could 
be  built  the  first  unit  of  the  future  home  of  the 
American  College  of  Surgeons,  the  buildign  to  be 
known  as  the  Murphy  Memorial  of  the  College. 

It  was  obviously  necessary  that  the  tentative 
plans  of  this  organization  should  be  immediately 
considered  by  the  College  and  a  decision  efinitely 
rendered.  It  was  mid-August  and  the  Regents 
were  scattered,  enjoying  their  vacations.  The 
Chicago  contingent — the  Treasurer,  the  Director 
and  the  Secretary  General — realized  that  favor- 
able action  could  not  be  authorized  in  the  tenta- 
tive emergency  offer  of  the  Memorial  Association 
without  the  consent  of  the  Regents  of  the  College. 
The  Director  and  the  Secretary  General  visited 
the  President  of  the  College  in  Nova  Scotia, 
and  in  accordance  with  the  program  which  was 
formulated  at  this  interview  the  Board  of  Re- 
gents met  on  call  in  New  York^City  on  September 
20,  1916,  with  the  following  members  present: 
Edward  Martin,  George  E.  rewer,  Frederic  J. 
Cotton,  Charles  F.  Stokes,BGeorge  W.  Crile, 
Charles  H.  Mayo,  J.  M.  T.  F  nney,  and  Franklin 
H.  Martin.  The  plan  of  thei  Murphy  Memorial 
Association  to  locate  the  College  in  Chicago  on  a 
suitable  site  that  would  be  furnished  to  the  or- 
ganization without  cost,  and  on  which  would  be 
erected  one  of  the  first  structures  or  units  of  its 
home,  to  be  known  as  the  Murphy  Memorial, 
was  presented  in  detail  and  was  unanimously 
approved.  The  Regents  reahzed,  however,  that 
their  judgment  should  be  confirmed  by  a  refer- 
endum vote,  accorded  to  all  the  Feflows.  This 
was  done  by  mail  and  out  of  1865  votes  cast, 
1550  favored  Chicago,  the  315  scattered  votes 
favoring  other  cities. 

The  Memorial  Association  perfected  its  or- 
ganization. Then  occurred  our  entrance  into 
the  world  war.  The  President  of  the  Association, 
Mr.  Hurley,  was  placed  at  the  head  of  the 
United  States  Shipping  Board;  Judge  John 
Barton  Payne,  a  member  of  the  association,  be- 
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came  chief  counsel  for  the  same  Board,  and  other 
members  were  called  to  Washington  for  an  in- 
determinate period.  Seventy-five  per  cent  of  our 
Canadian  Fellows  were  already  in  France;  in 
six  months  fifty  per  cent  of  the  Fellows  of  the 
United  States  were  in  uniform,  and  fully  thirty 
per  cent  additional  were  doing  other  important 
work  for  their  country.  For  two  years  all  work 
of  the  committee  was  necessarily  abandoned. 

With  the  signing  of  the  Armistice,  however, 
the  frayed  ends  of  peace-time  were  gathered  up. 
It  had  been  deemed  possible  that  a  site  might  be 
given  to  the  College  by  the  park  commissioners 
of  Chicago.  Later,  however,  it  developed  that 
such  a  location  might  be  attended  by  many 
legal  difficulties,  and  might  at  some  later  day 
involve  the  College  in  undesirable  political  com- 
plications. 

POSSIBLE   SITE   IN   CHICAGO 

"'This  view  of  the  situation,  substantiated  by 
the  best  legal  advice  that  could  be  secured,  was 
imparted  to  the  Regents  at  their  meeting  in 
Atlantic  City  in  June,  igiq,  with  the  suggestion 
that  the  College  accept,  in  lieu  of  a  location  in 
a  public  park  of  Chicago,  a  suitable  site  purchased 
by  the  citizens  of  the  city  and  made  an  outright 
gift,  free  from  all  entangUng  alliances,  to  the 
College. 

In  the  discussion  that  followed,  it  was  made 


clear  that  the  Regents  favored  the  selection  of  a 
medical  center  rather  than  a  neutral  city.  This 
opinion,  supported  by  the  referendum  of  the 
Fellows  which  had  definitely  favored  Chicago, 
determined  the  Regents  to  authorize  the  Secretary 
General  to  negotiate  for  a  site' in  Chicago  which 
was  already  under  contemplation,  and  to  accept 
it  in  the  name  of  the  College  as  a  gift  from  the 
citizens  and  Fellows  of  that  city.  A  time  limit 
of  sixty  days  was  given  the  Secretary  General 
in  which  to  accomplish  this  work. 

A  purchase  price  was  secured,  and  on  July  i, 
IQ19,  after  consultation  with  and  obtaining  the 
approval  of  the  President,  the  Treasurer,  and  the 
Director,  the  Secretary  General  took  a  forty- 
five  day  option,  the  utmost  that  could  be  ob- 
tained on  the  property  that  was  afterward  se- 
cured, and  immediately  proceeded  to  raise  the 
money  for  the  purchase.  August  15th  was  the 
last  date  on  which  the  option  and  the  five  thou- 
sand dollar  guarantee  could  be  redeemed. 

The  price  placed  on  the  property  was  one 
hundred  thousand  dollars,  which  was  practically 
the  value  of  the  land.  The  property  surrounding 
the  site  is  in  the  process  of  transition  from  the 
most  exclusive  residence  district  of  Chicago  to 
that  of  high-class  hotels  and  apartment  buildings. 
Therefore,  when  the  land  is  sold  for  business 
purposes,  these  residences  are  considered  a  liabil- 
ity rather  than  an  asset,  because  of  the  expense  of 
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wreckage.  Many  of  them,  including  the  one 
secured  by  the  College,  cost  fabulous  sums  to 
build  thirty  years  ago.  Inasmuch  as  the  building 
that  goes  with  the  College  property  is  occupied 
now  as  a  residence  by  the  people  who  have  owned 
it  for  many  years,  it  has  been  kept  thoroughly 
modernized  and  is  in  a  perfect  state  of  pres- 
ervation. 

To  facilitate  our  campaign  in  raising  the  money, 
we  divided  the  amount  into  two  parts — seventy- 
five  thousand  dollars  and  twenty-five  thousand 
dollars.  We  honored  the  millionaires  by  assign- 
ing to  them  the  larger  sum,  and  insisted  that 
the  Fellows  of  the  College  living  in  Chicago  be 
content  to  contribute  the  smaller  amount.  The 
Association  of  Commerce  interested  itself  in  our 
task  and  gave  us  not  only  good  advice  but  ma- 
terial assistance  in  planning  our  campaign. 
The  real  raising  of  the  money,  however,  came  by 
hard  work  in  the  way  of  personal  solicitation. 
Two  days  before  the  option  expired  we  were 
thirty  thousand  dollars  short  of  the  necessary 
amount.  On  Saturday,  August  15,  two  days 
later,  we  had  to  give  notice  of  acceptance  of  the 
property  or  lose  it,  with  our  deposit.  While 
there  were  a  number  of  good  prospects  in  sight, 
actual  subscriptions  were  not  in  hand.  To  ful- 
fill to  the  letter  our  instructions  from  the  Board 
of  Regents,  as  recorded  by  their  vote,  the  accepted 
site  must  be  guaranteed  to  the  College  without  a 


cent  of  the  purchase  price  coming  from  that  in- 
stitution. The  Secretary  General  took  the  mat- 
ter to  the  Treasurer;  what  could  be  done  to  save 
the  seventy  thousand  dollars  already  subscribed 
and  to  secure  the  home  of  the  College?  It  was 
decided  that  the  Treasurer  and  the  Secretary 
General  should  personally  underwrite  the  out- 
standing balance,  and  notice  of  the  purchase  of 
the  property  was  given.  Today  the  deficit  on 
the  guarantee  is  eleven  thousand  dollars.  A 
number  of  good  prospects  are  being  followed  up, 
and  there  is  no  doubt  that  the  whole  amount  will 
be  subscribed  before  December  i,  and  the 
underwriters  of  the  diminishing  deficit  released. 
In  the  meantime  title  to  the  property  has  been 
taken  in  the  name  of  the  College,  and  sixty 
thousand  dollars  paid  on  the  contract.  The  house 
has  been  rented  to  the  late  owners  and  present 
occupants  until  March  i,  1920,  for  a  sum  con- 
siderably in  excess  of  the  rent  that  we  are  now 
paying  in  our  temporary  quarters.  The  property 
which  has  been  purchased  for  the  College  is  lo- 
cated on  the  northeast  corner  of  Cass  and  Erie 
Streets.  The  building  faces  Erie  Street  and  is  a 
block  and  a  half  west  of  the  main  driving  thorough- 
fare. Lake  Shore  Drive,  with  a  two-minute  bus 
service  from  and  to  the  loop  center;  it  is  one 
block  east  of  North  State  Street,  with  a  through 
line  of  trolley  cars;  it  is  less  that  a  mile  from  the 
most  distant  hotel;  it  is  a  five  to  ten  minute  walk 
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from  the  loop.  The  lot  has  a  frontage  of  one 
hundred  and  fifty  feet  on  Erie  Street,  and  a 
depth  on  Cass  Street  of  one  hundred  and  nine 
feet.  It  occupies  the  south-west  one-fourth  of 
the  block,  giving  the  building  a  south  and  west 
exposure.  The  present  building,  occupying  sixty- 
five  feet  of  the  lot  and  extending  its  full  depth, 
was  built  thirty  years  ago  at  a  cost  in  excess  of 
four  hundred  thousand  dollars.  The  building  has 
a  three  story  and  basement  elevation,  and  is 
constructed  of  steel,  Bedford  stone,  bronze,  and 
marble;  it  presents  the  dignified  appearance  of  a 
building  erected  for  semi-public  and  semi-business 
purposes,  is  thoroughly  fireproof  throughout,  and 
is  eminently  suitable  for  the  purposes  of  the 
College.  The  present  owners  have  within  the 
past  ten  years  spent  a  considerable  sum  of 
money  in  adding  a  new  heating  ])lant,  an  up-to- 
date  lighting  system,  and  other  modern  improve- 
ments. There  -is  sufficient  vacant  space  upon 
the  property  to  meet  our  future  needs,  including 
the  Memorial  Hall,  and  in  case  of  extraordinary 
e.xpansion  additional  ground  may  be  secured. 

In  taking  stock  of  this  possession  which  has 
come  to  the  American  College  of  Surgeons  through 
the  generous  gift  of  the  lay  and  professional 
citizens  of  Chicago,  we  find  ourselves  greatly 
enriched  in  the  needed  assets  of  the  College. 
Our  present  temporary  quarters  are  thoroughly 


inadequate,  and  with  a  renewal  of  the  lease, 
which  would  have  been  necessary  in  May,  our 
rent  would  have  been  increased  to  six  or  seven 
thousand  dollars  a  year  and  we  would  still  have 
been  handicapped  by  a  makeshift.  The  new 
building  furnishes  immediately  a  dignified  clear- 
ing house  for  our  organization,  and  administrative 
offices  that  will  be  adequate  for  its  purposes  for  a 
great  many  years.  If  the  building  had  been 
erected  to  supply  the  administrative  needs  of  the 
College  for  fifty  years  to  come,  it  could  not  have 
been  a  more  convenient  structure  than  this  in 
points  of  space  and  arrangement  of  rooms.  How- 
ever, we  are  not  providing  for  the  immediate 
present  alone  in  obtaining  this  properly  but  for 
the  remote  future,  and  we  have  the  satisfaction 
of  knowing  that  our  holdings  will  advance 
rapidly  in  value  since  the  next  extension  of  the 
business  loop  in  Chicago  will  in  all  probability 
include  our  property. 

Having  provided  for  our  immediate  adminis- 
trative needs  in  this  present  building,  what  will 
be  our  subsequent  moves?  First,  the  building  of 
the  Memorial  Hall  and  accessories;  second,  the 
establishment  of  a  working  museum,  with  its 
building  and  upkeep  independently  endowed; 
third,  also  through  independent  endowment,  the 
establishment  of  a  department  of  literary  re- 
search, either  with  or  without  a  medical  library. 
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in.  Endowment  Fund 
The  fourth  problem  which  the  Fellows  of  the 
College  should  bear  constantly  in  mind  is  the 
completion  of  our  one  million  dollar  endowment 
fund.  One  thousand  and  twelve  men  of  our 
four  thousand  Fellows  have  subscribed  fi\-e 
hundred  dollars  each  to  the  endowment  fund. 
This  fund  is  a  permanent  one,  invested  in  munici- 
pal and  government  bonds,  only  the  interest  of 
which  can  be  used  to  defray  the  expenses  of  the 
College.  No  part  of  the  principal  may  be  spent 
for  land  or  brick  and  mortar.  Those  Fellows 
subscribing  to  the  endowment  are  exempt  from  the 
payment  of  dues.  It  is  hoped  that  a  considerable 
number  of  the  three  thousand  Fellows  who  have 
not  subscribed  to  this  fund  will  do  so  in  order  that 
we  may  reach  our  goal,  and  still  further  substan- 
tiate our  organization. 

IV.  The  Work  of  the  College 
The  postponement  within  a  fortnight   of  its 
opening  of  the  session  of  the  Clinical  Congress 


last  year,  because  of  the  influenza  epidemic,  was  a 
great  disappointment  because  of  the  w'ork.  that 
had  been  so  painstakingly  accomplished  by  the 
untiring  Committee  on  ^Arrangements  of  New 
York  and  by  the  officers  of  the  Congress;  also  it 
deprived  the  Fellows  of  the  College  and  the 
members  of  the  Congress  of  the  usual  valuable 
inspiration   that   these   meetings  impart. 

credentlals  committees 
As  the  result  of  an  unlimited  amount  of  work, 
the  State  and  Provincial  Committes  on  Creden- 
tials have  added  to  our  list  a  large  number  of 
Fellows.  There  are  now  on  file  in  the  office  of 
the  College  approximately  live  thousand  names  of 
applicants.  The  Credentials  Committees  and 
the  Committee  on  examination  have  pursued 
their  work  conscientiously.  The  fact  that  less 
than  one  hundred  and  fifty  candidates  have  been 
admitted  to  Fellowship  this  year  out  of  the  large 
number  of  applicants  argues  for  the  thoroughness 
of  their  work.     As  proof  that  the  small  number  of 
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Fellows  admitted  is  not  due  to  default  of  enter- 
prise on  the  part  of  the  Committee  on  Examina- 
tion we  have  only  to  state  that  out  of  every  one 
hundred  sets  of  examination  papers  reviewed  by 
the  Committee  less  than  fifty  were  approved. 
Many  of  the  candidates  who  have  submitted  case 
reports  have  been  notified  of  minor  errors  and 
have  been  asked  to  resubmit  papers  or  to  revise  or 
supplement  their  original  ones.  The  office  has 
endeavored  to  deal  punctiliously  with  all  candi- 
dates in  giving  them  information,  through  cor- 
respondence or  by  personal  interviews,  and  as 
far  as  practicable  in  gixdng  them  the  status  of 
their  candidatures. 

The  report  of  the  Director  will  record  the 
campaign  on  hospital  standardization  which 
has  extended  over  a  period  of  three  years.  The 
survey  furnishes  material  that  should  estab- 
lish the  authority  and  right  of  the  American 
College  of  Surgeons  to  pursue  and  guide  the  pro- 
gram that  it  has  so  effectively  established. 
The  definite  plan  that  is  laid  down  for  the  guid- 
ance of  all  who  are  interested  in  hospital  standardi- 
zation is  particularly  acceptable  at  this  time. 
It  states  what  has  been  accomplished,  what 
should  be  accomplished,  and  outlines  the  means 
of  accomplishment.     The  minimum  standard  on 


which  this  survey  has  been  conducted  is  clearly 
defined.  The  general  hospitals  of  the  United 
States  and  Canada  which  are  known  to  meet  the 
minimum  standard  estabhshed  by  the  College 
are  recorded  by  the  College  for  future  announce- 
ment. Out  of  a  total  number  of  617  general 
hospitals  in  the  United  States  having  a  capacity 
of  one  hundred  beds  or  more,  190  are  listed  as 
meeting  the  minimum  standard,  while  out  of  a 
total  of  34  of  such  hospitals  in  Canada,  8  are 
recorded  as  meetmg  the  standard. 

SECTION.\L  CLINICAL  MEETINGS 

In  addressing  the  five  hundred  Congressional 
Representatives  of  the  United  States  and  of 
Canada  in  twelve  separate  groups  in  the  last  two 
days,  it  has  developed  that  there  is  a  strong 
desire  on  the  part  of  this  decentralized  part  of  our 
organization  to  establish  sectional  clinical  meet- 
ings. This  proposition  has  been  discussed  by  the 
Regents,  and  a  meeting  of  the  Executive  Commit- 
tees of  the  Congressional  Representatives  of  the 
various  States  and  Provinces  will  be  called  at 
some  central  place  within  the  next  month  or  two 
to  discuss  and  adopt  a  uniform  plan  to  be  followed 
in  the  organization  of  the  state  or  sectional 
clinical  meetings. 


PRESENT.\TIOX  AND  ACCEPTANCE  OF  THE  ADMINISTRATRE  HO.ME 


At  the  conclusion  of  his  report  the  Secretary 
General  presented  to  the  President  and  to  the 
Fellows  the  gift  from  Chicago  citizens  and  mem- 
bers of  the  College  of  the  property  and  building 
at  40  East  Erie  Street,  Chicago,  described  above 
to  be  used  as  the  permanent  administrative  home 
of  the  College.  Dr.  J.  M.  T.  Finney,  upon  re- 
quest from  the  Chair  for  a  resolution  concern- 
ing the  gift,  made  the  following  motion: 

Whereas,  the  citizens  of  Chicago  have  pre- 
sented to  the  American  College  of  Surgeons,  for  a 
permanent  administrative  home  a  site  and 
building  at  40  East  Erie  Street,  Chicago, 

Be  It  Resolved,  that  this  site  and  building  be 
accepted  and  a  suitable  letter  of  thanks  express- 
ing appreciation  of  the  gift  be  drafted  and  for- 
warded to  the  citizens  of  Chicago. 

As  one  of  those  who  from  the  start  had  consist- 
ently favored  Washington  as  the  site  of  the 
permanent  home.  Doctor  Finney,  upon  the  sec- 
onding of  his  motion,  asked  for  the  privilege  of 
making  a  few  remarks  concerning  the  resolution 
he  had  just  proposed.     He  said: 

"There  has  been  some  misapprehension  in  the 
minds  of  a  number  of  the  Fellows  as  to  where  the 


College  really  stood  on  the  question  of  the  loca- 
tion of  a  home,  and  it  affords  me  great  pleasure  to 
ofi'er  a  word  of  explanation  in  order  that  this  mis- 
apprehension as  to  the  facts  of  the  matter  may  no 
longer  exist.  The  Committee  appointed  to 
consider  a  site  for  the  College  favored  on  the 
whole  the  City  of  Washington,  although  they 
could  come  to  no  unanimous  decision.  At  the 
annual  meeting  held  in  Washington,  November 
16,  1916,  the  feeling  of  the  Board  of  Regents  was 
not  in  perfect  accord  concerning  the  site,  and, 
therefore,  as  President  and  presiding  officer,  I 
did  not  ask  for  a  vote.  Subsequently  the  matter 
was  thoroughly  discussed  at  various  meetings, 
and  in  June,  1Q19,  in  Atlantic  City,  five  Regents 
who  had  previously  favored  Washington  unan- 
imously and  enthusiastically  voted  in  favor  of 
Chicago.  The  experiences  of  these  men  in  Wash- 
ington and  in  Europe  during  the  War  brought  them 
to  the  conclusion  that  while  there  were  obvious 
advantages  in  the  Capital  as  the  governmental 
and  political  center  of  the  country ,  there  were 
more  definite  and  potent  reasons  why  it  was 
unsuitable  for  the  permanent  home  of  the  Col- 
lege.    Furthermore,    the   vote   bv  letter  of  the 
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Fellows  was  overwhelmingly  in  favor  of  Cliicago, 
and  the  offer  at  this  time  of  the  splendid  property 
just  purchased  seemed  so  opportune  and  ad- 
vantageous that,  since  there  was  no  good  reason 


for  holding  out,  it  seemed  clearly  a  dutj'  to  reach 
a  decision,  and   that,  decision  was  in  favor  of 
Chicago. " 
Doctor  Finney's  motion  carried  unanimously. 


COMMITTEE  ACTIVITIES 


.■VUDIT  or  ACCOUNTS  OF  TOE  CLINICAL  CONGRESS 

OF    SURGEONS    OF    NORTH    AMERICA    AND    OF 

THE    AMERICAN    COLLEGE    OF    SURGEONS 

The  president  of  the  American  College  of  Sur- 
geons deemed  it  advisable  to  review  the  affairs  of 
the  College  and  of  the  Clinical  Congress  of  Surgeons 
of  North  America  in  order  that  their  organic  union 
might  start  with  full  knowledge  of  the  financial 
and  business  status  of  both  organizations.  He 
therefore  appointed  an  auditing  committee  of 
five  with  authority  to  make  this  survey.  It  met 
at  the  oftices  of  the  College  on  December^i,  1917, 
and  after  a  thorough  examination  of  all  books, 
papers,  and  records  concerning  the  business  of 
the  American  College  of  Surgeons  and  of  the 
Clinical  Congress  of  Surgeons  of  North  America, 
submitted  the  following  report: 

We,  the  Auditing  Committee  of  the  American 
College  of  Surgeons,  find  the  accounts  of  the 
-American  College  of  Surgeons  and  of  the  Clinical 
Congress  of  Surgeons  correct  in  all  respects,  the 
methods  of  bookkeeping  accurate,  and  proper 
vouchers  and  receipted  bills  for  all  moneys  paid 
out.  Money  has  been  spent  only  with  proper 
authority  and  for  value  received. 

We  desire  to  express  to  Dr.  Franklin  H.  Martin, 
secretar\'  general,  our  appreciation  of  the  vision, 
courage,  and  sincerity  with  which  he  originated 
and  developed  the  American  College  of  Surgeons 
and  the  Clinical  Congress  of  Surgeons  of  North 
America,  and  brought  to  a  consummation  the 
recent  absorption  of  the  latter  organization  by 
the  former.  The  records  show^  that  Doctor  Mar- 
tin has  at  great  personal  sacrifice  both  of  time  and 
money  made  this  result  possible.  We  also  wish  to 
acknowledge  our  debt  of  gratitude  to  that  master 
surgeon,   the  late  Dr.  John  B.  Murphy,  for  the 


aid  he  gave  in  promoting  higher  surgical  educa- 
tion and  fostering  purer  professional  ideals. 
(Signed)      WilUam  J.  Z\Iayo,  President 

William  W..  Pearson 

:Miles  F.  Porter 

Arthur  D.  Bevan 

George  David  Stewart 

APPOINTMENT   OF  COMMITTEES 

Committee  on  Industrial  Surgery  —  Edward 
Martin,  Philadelphia,  chairman. 

Committee  on  MiUtary  Preparedness  — 
Joseph  A.  Blake,  New  York,  chairman. 

Committee  on  Post-Graduate  and  Research 
Work  —  John  G.  Clark,  Philadelphia,  chair- 
man. 

REPORT    OF    NOMIN.\TING     COMMITTEE 

The  report  of  the  Nominating  Committee  re- 
sulted in  the  election  of  the  following: 
President:    George    E.    Armstrong,    Montreal. 
First  Vice  President :  Rudolph  Matas.NewOrleans. 
Second  Vice  President:  Horace  Packard,  Boston. 

BO.ARD   OF   REGENTS 

Term  E.xpiring  1920:  Robert  E.  McKechnie, 
\'ancouver;  William  D.  Haggard,  Nashville; 
George  E.  Brewer,  New  York;  William  C.  Gor- 
gas.  New  York;  William  J.  Mayo,  Rochester; 
Franklin  H.  ^lartin,  Chicago. 

Term  Expiring  192 1:  Alexander  Primrose,  To- 
ronto; Albert  J.  Ochsner,  Chicago;  George  W. 
Crile,  Cleveland;  Harvey  Gushing,  Boston; 
George  E.  de  Schweinitz,  Philadelphia. 

Term  Expiring  1922:  John  M.  T.  Finney, 
Baltimore;  James  B.  Eagleson,  Seattle;  Charles 
H.  Mayo,  Rochester;  J.  Bentley  Squier,  New 
York;  Walter  W.  Chipman,  Montreal. 
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HOSPITAL  STANDARDIZATION 

A  Review  of  Progress  Presented  at  the  Clinical  Congress  of 
American  College  of  Surgeons 


GROUP  consciousness  is  a  phrase  in  frequent 
use  today  by  the  medical  profession.  It 
means  team-work  in  the  practice  of 
medicine,  team-work  in  the  responsibility  for  the 
care  of  patients,  and  team-work  in  the  operation 
of  hospitals.  Team-work  in  the  operation  of 
hospitals  is  especially  a  subject  of  new  interest 
among  doctors,  and  that  subject  was  the  single 
theme  for  papers  and  discussion  all  day  October 
24,  during  the  meeting  of  the  Clincial  Congress 
of  American  College  of  Surgeons.  The  meeting 
occurred  at  the  Waldorf-Astoria,  New  York, 
3,040  Fellows  of  the  College  and  other  doctors 
and  hospital  superintendents  being  registered. 
The  occasion  was  a  review  of  what  the  College 
has  accomplished  in  hospital  standardization 
during  the  past  year. 

The  program  of  the  day  consisted  of  a  matter- 
of-fact  statement  of  what  the  College  has  done 
and  what  it  seeks  to  do  in  hospital  standardi- 
zat'on.  These  subjects  were  presented  by  Mr. 
John  G.  Bowman,  director  of  the  College.  The 
practical  application  of  the  work  of  the  College 
was  than  presented  by  a  group  of  doctors  and 
hospital  superintendents.  Dr.  T.  M.  MacEachern, 
superintendent  of  the  Vancouver  General  Hos- 
pital, described  what  hospital  standardization 
meant  at  that  institution.  In  a  similar  way  Dr. 
George  Gray  Ward,  Jr.,  chief  surgeon,  spoke  for 
the  Woman's  Hospital,  New  York;  Dr.  Edward 
Thomas  Dillon,  surgeon-in-chief,  for  St.  Vincent's 
Hospital,  Los  Angeles;  and  Mr.  Frank  E. 
Chapman,  superintendent,  for  Mt.  Sinai 
Hospital,  Cleveland.  Charles  B.  Moulinier,  S.J., 
president  of  the  Catholic  Hospital  Association, 
told  of  the  progress  of  the  Catholic  hospitals  and 
of  their  co-operation  in  the  program  of  the 
C  liege. 

Dr.  William  J.  Mayo,  president  of  the  College, 
presided  at  the  morning  session.  Dr.  Albert  J. 
Ochsner  presided  at  the  afternoon  session.  In 
an  introductory  talk  Dr.  Mayo  said  in  part: 

service  foe  the  patient 
"I  think  this  hospital  standardization  has  a 
possibility  of  good  that  is  not  recognized  even  by 
those   who   are   engaged   in   the   hospital   work 
itself. 


"Now,  let  us  bear  in  mind  all  of  the  time  that 
the  doctor  and  the  hospital  exist  for  the  benefit 
of  the  patient.  A  good  many  of  us,  I  believe, 
have  had  a  wrong  idea.  Some  of  us  and  some 
of  the  hospitals  have  felt  that  the  College  endeav- 
ors to  force  upon  us  some  sort  of  a  set  standard. 
I  knov,-  that  there  is  no  such  intention  on  the  part 
of  the  College.  Our  aim  is  merely  that  with 
whole-hearted  co-operation  with  the  hospitals  we 
may  think  straight  and  in  some  measure  give 
speed  to  the  progress  which  we  all  desire. 

"Letmcsay  again  that  the  hospital  exists  for 
the  patient  and  not  for  the  convenience  of 
doctors.  So  long  as  we  concede  that  doctors  and 
the  hospitals  exist  for  the  patients  and  that  all 
of  our  efforts  are  made  for  the  welfare  of  patients, 
we  are  on  ground  that  is  fundamental.  We  are 
on  ground  upon  which  we  can  get  together  and 
from  which  we  can  make  progress. 

"We  must  remember  that  if  the  patient  is  to 
receive  what  he  has  a  right  to  receive,  the  hospital 
must  furnish  certain  other  things  besides  an 
opportunity  for  the  doctor  to  work.  Records 
and  laboratories  are  matters  of  very  great 
importance.  The  doctor,  and  I  would  say 
especially  the  surgeon  of  the  last  generation,  was 
not  prone  to  keep  very  accurate  records.  He  was 
accustomed  to  do  things  in  an  individualistic  way 
which  will  not  be  tolerated  in  the  next  generation. 
We  must  be  tolerant  with  the  doctor  of  this  type 
and  teach  him  the  value  of  records  to  himself  as 
well  as  to  the  patient.  To  the  hospital,  however, 
it  is  absolutely  essential  to  have  accurate  records, 
for  otherwise  how  can  the  hospital  give  an 
accounting  of  its  service? 

"We  hear  objection  sometimes  to  complete- 
hospital  records  for  private  patients.  I  do  not 
attach  much  value  to  these  objections.  We  have 
had  such  records  in  our  hospital  for  over  thirty 
years  and  there  never  has  been  a  time  when 
anything  has  come  up  that  was  at  all  unpleasant 
about  these  records.  The  poor  have  had  records 
because,  let  us  say,  they  could  not  help  it;  the 
rich  and  the  middle  class  are  just  as  deserving  as 
the  poor  and  they  haven't  the  records.  It  goes 
without  saying,  however,  that  a  hospital  must 
safeguard  its  records  in  a  manner  about  which 
there  can  be  no  question. " 
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THE  MINIMUM  STANDARD 

To  understand  hospital  standardization,  as 
devised  by  the  College,  and  its  meaning  among 
hospitals,  the  first  essential  is  to  understand 
the  minimum  standard  of  the  College.  In  this 
connection  Mr.  Bowman  said: 

"There  is  a  wide,  wide  range  of  conditions  in 
this  country  and  in  Canada  to  which  hospitals 
must  adjust  themselves.  No  hospital,  as  the 
perfect  model  to  meet  all  these  conditions,  has 
yet  appeared.  And  yet,  among  all  of  these  condi- 
tions, are  there  not  a  few  details  which  we  can  all 
accept  as  essential  to  success  in  the  care  of  the 
sick  and  injured? 

"  For  more  than  two  years  the  American  College 
of  Surgeons,  by  studying  hospital  conditions  as 
they  are  in  the  field,  endeavored  to  find  these 
essentials.  If  now  we  are  to  make  headway  in  an 
orderly  fashion,  it  seems  advisable  that  we  agree 
upon  some  definite  starting  point  or  minimum 
standard.  This  standard  must  be  practicable 
and  workable.  It  must  be  within  the  reach  of 
the  fifty  bed  hospital  and  of  the  thousand  bed 
hospital.  It  must  grow  out  of  the  common 
purposes  which  we  all  hold  for  ourselves,  the  care 
of  the  sick  and  injured,  the  education  of  the 
medical  profession,  medical  research,  and  the 
education  of  the  public  in  matters  of  health  and 
hygiene 

"After  more  than  two  years  of  work,  the 
minimum  standard  seemed  gradually  to  find  a 
sort  of  automatic  expression  among  us.  That 
standard  is  not  the  thought  of  a  single  mind.  It 
is  an  expression  which  grew  out  of  straight 
thinking  among  the  clearest  minds  in  medical 
and  hospital  work  on  this  continent.  Its  fulfil- 
ment costs  effort  rather  than  money  It  safe- 
guards the  care  of  the  patient  admitted  to  the 
hospital  by  insistence  upon  competence  on  the 
part  of  the  doctor,  by  thorough  study  and  writing 
of  each  case,  and  by  checking  up  at  least  once 
each  month  of  the  clinical  service  of  the  hospital. 
It  fixes  responsibility  throughout  the  hospital. 
It  calls  for  the  'production  sheets'  of  the 
hospital.  It  encourages  and  even  compels 
clinical  research.  It  defines  the  minimum  of 
service  to  the  patient,  upon  which,  beyond  all 
debate,  we  are  agreed. 

"During  the  past  year  staff  members  of  the 
College  have  carried  personally  this  minimum 
standard  to  about  671  hospitals  of  100  beds  or 
more.  They  have  endeavored  to  explain  more 
vividly  than  is  possible  by  letter  or  circular  the 
meaning  of  this  minimum  standard.  They  have 
endeavored  to  find  out,  if  the  standard  is  not 
really  what  we  want  it  to  be,  wherein  it  fails. 


The  reception  on  the  part  of  the  hospital  of 
these  visitors  has  been  a  constant  inspiration  to 
increased  effort. 

"The  minimum  standard  of  the  College  is 
familiar  to  most  of  you,  but  let  me  briefly  state 
it  again: 

"i.  That  physicians  arid  surgeons  privileged  to 
practice  in  the  hospital  be  organized  as  a  definite 
group  or  staff.  Such  organization  has  nothing  to 
do  with  the  question  as  to  whether  the  hospital 
is  'open'  or  'closed,'  nor  need  it  affect  the 
various  existing  types  of  staff  organization.  The 
word  staff  is  here  defined  as  the  group  of  doctors 
who  practice  in  the  hospital  inclusive  of  all 
groups  such  as  the  'regular  staff, '  the  'visiting 
staff,'  and  the  'associate  staff.' 

"2.  That  membership  upon  the  staff  be  restrict- 
ed to  physicians  and  surgeons  who  are  (a)  com- 
petent in  their  respective  fields  and  (b)  worthy 
in  character  and  in  matters  of  professional 
ethics;  that  in  this  latter  connection  the  practice 
of  the  division  of  fees,  under  any  guise  what- 
ever, be  prohibited. 

"3.  That  the  staff  initiate  and,  with  the  approv- 
al of  the  governing  board  of  the  hospital,  adopt 
rules,  regulations,  and  policies  governing  the 
professional  work  of  the  hospital;  that  these 
rules,  regulations,  and  policies  specifically  pro- 
vide: 

"a.  That  staff  meetings  be  held  at  least  once 
each  month.  (In  large  hospitals  the  departments 
may  choose  to  meet  separately.) 

"b.  That  the  staff  review  and  analyze  at 
regular  intervals  the  clinical  experience  of  the 
staff  in  the  various  departments  of  the  hospital, 
such  as  medicine,  surgery,  and  obstetrics;  the 
clinical  records  of  patients,  free  and  pay,  to  be 
the  basis  for  such  review  and  analyses. 

"4.  That  accurate  and  complete  case  records 
be  written  for  all  patients  and  filed  in  an  accessible 
manner  in  the  hospital,  a  complete  case  record 
being  one,  except  in  an  emergency,  which  includes 
the  personal  history;  the  physical  examination, 
with  clinical,  pathological,  and  X-ray  findings 
when  indicated;  the  working  diagnosis;  the 
treatment,  medical  and  surgical;  the  medical 
progress;  the  condition  on  di- charge  with  final 
diagnosis;  and,  in  case  of  death,  the  autopsy 
findings  when  available 

"5.  That  clinical  laboratory  facilities  be  avail- 
able for  the  study,  diagnoses,  and  treatment  of 
patients,  these  facilities  to  include  at  least 
chemical,  bacteriological,  serological,  histological, 
radiographic,  and  fluoroscopic  service  in  charge  of 
trained  technicians." 
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"Some  figures  now  may  be  of  interest  lo  you 
which  indicate  how  far  we  fall  below  a  simple 
standard  of  efficiency.  Out  of  the  671  general 
hos])itals  of  100  or  more  beds  in  the  United  States 
and  Canada,  264  hold  regular  staff  meetings  with 
the  idea  of  finding  out  where  their  failures  are 
and  how  they  may  prevent  the  recurrence  of  those 
same  failures.  In  this  group  of  671  hospitals,  less 
than  half,  or  to  be  exact  in  301  hospitals,  the 
patients  are  treated  after  a  physical  examination 
is  made  and  recorded.  In  the  other  hospitals 
of  the  group,  while  doubtless  the  illness  of  most 
of  the  patients  is  studied,  the  hospitals  themselves 
have  no  evidence  of  such  study.  As  I  have  asked 
of  you  on  various  occasions  before,  can  a  hospital 
which  apparently  assumes  no  responsibility  for 
the  care  of  its  patients  ask  the  good  will  and  the 
confidence  and  support  of  its  community?  Out 
of  the  entire  group,  198  of  the  hospitals  fulfill 
the  minimum  standard  as  just  stated. 

"The  purpose  of  the  College  in  its  work  is  to  be 
constructive  and  not  destructive,  to  encourage 
and  not  to  discourage.  It  is  our  purpose,  at  the 
earliest  date  which  all  of  us  working  together  on 
this  problem  may  consider  right,  to  publish  a 
list  of  the  hospitals  which  fulfill  the  minimum 
standard.  Do  you  believe  it  will  be  wise  today 
to  publish  a  list  of  the  198  hospitals?  One  year 
ago  89  hospitals  out  of  this  671  met  this  standard. 
iMy  belief  is  that  one  year  hence  more  than  400, 
possibly  500,  of  the  hospitals  will  meet  this 
standard.  They  will  then  meet  this  standard, 
not  because  any  one  urged  them  to  do  so,  but 
because  they,  themselves,  believe  that  it  is  not 
only  right  but  essential  that  they  should  do  so. 
Would  it  not  be  the  wiser  procedure  to  wait  for 
another  twelve  months  before  publishing  a  list, 
and  in  the  meantime,  in  an  orderly  manner  to 
review  the  data  again  with  each  of  the  671 
hospitals? 

"  It  seems  also  that  the  time  has  come  in  which 
the  hospitals  of  less  than  100  beds  may  now 
advantageously  be  '  measured '  by  this  standard. 
Our  program  for  the  coming  year,  still  somewhat 
tentative,  is  to  include  in  our  survey  the  hospitals 
of  from  50  to  100  beds  as  well  as  the  hospitals  of 
100  beds  or  more." 

On  the  practical  application  of  the  minimum 
standard  to  the  hospital,  iMr.  Bowman  said 
further: 

"If  the  trustees  of  the  hospital  are  responsible 
that  every  patient,  free  or  pay,  in  the  hospital 
receives  the  best  care  known  to  the  staff,  then 
they  must  at  frequent  intervals  be  in  possession 
of  the  facts  as  to  the  care  received  by  the  patients 


in  the  hos[)ital.  The  trustees  must  know,  for 
example,  if  unnecessary  surgical  operations  are 
performed  in  the  hosjjital;  or  if  incompetent 
surgical  operations  are  performed;  or  if  lax,  lazj', 
or  incomplete  diagnoses  are  made.  If  infections 
occur,  they  must  know,  as  nearly  as  may  be,  the 
cause  of  the  infection,  and  make  every  reasonable 
effort  to  remove  the  cause.  If  the  time  of  the 
l^atient  is  wasted  between  his  admission  to  the 
hospital  and  the  proper  study,  diagnosis,  and 
treatment  of  his  illness,  again  the  trustees 
must  know  the  facts  and  take  action  promptly 
to  prevent  further  waste  of  this  kind.  Too  fre- 
quently hospital  trustees  consider  that  their 
duties  end  with  the  management  of  the  financial 
affairs  of  the  hospital. 

"How  are  the  trustees  to  know  about  their 
hospitals?  Certainly  the  answer  rests  with  you, 
the  medical  profession.  It  rests  chiefly  in  regular 
scientific  analyses  by  yourselves  of  your  clinical 
service.  In  order  to  make  more  clear  what  such 
analyses  may  be,  let  me  cite  the  clinical  record 
of  two  series  of  100  operations  for  chronic  ap- 
pendicitis. 

In  Hospital  In  Hospital 

No.  I  No.  2 
Complete  physical  examination,  in- 
cluding blood  count 100  14 

Number  of  con?ult  aliens  lield....             41  2 
Working  diagnoses  recorded  in  ad- 
vance of  operation 100  None 

Progress  notes  recorded  by  doctor.            100  None 

Infections  following  operation  ....               3  12 

Incorrect  diagnoses 4  14 

Number  of  patients  relieved 04  77 

Number  patients  died 2  9 

"The  analysis  of  the  cases  treated  in  Hospital 
No.  I  shows  that  a  complete  physical  examination 
was  made  and  recorded  for  each  patient;  that 
in  order  to  clear  away  doubt  as  to  the  diagnoses, 
consultat'ons  were  held  in  41  cases;  that  the 
working  diagnoses  in  these  cases  were,  then,  in 
fairness  to  the  patients,  recorded  in  the  permanent 
records  of  the  hospital;  that,  after  the  operations, 
the  physicians  or  surgeons  in  charge  of  each  case 
made  or  signed  daily  a  statement  of  the  progress 
of  the  patient;  that  infections  developed  in  3 
cases;  that  the  number  of  incorrect  diagnoses  was 
4;  that  the  number  of  patients  apparently  re- 
lieved of  their  illness  w^as  94;  and  that  2  of  the 
patients  died  following  operation.  This  record 
is  a  credit  to  the  staff"  of  the  hospital. 

"The  corresponding  data  are  now  given  for  a 
similar  series  of  cases  in  Hospital  No.  2.  The 
data  as  here  presented  could  not  occur  in  a 
hospital  which  meets  the  Minimum  Standard. 
In  a  hospital  which  meets  the  Minimum  Standard, 
for  example,  it  is  not  possible  that  any  patient, 
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except  in  an  emergency,  will  go  to  operation  in 
advance  of  a  complete  physical  examination.  But 
in  Hospital  No.  2,  86  of  the  patients  were 
operated  upon  without  a  complete  physical 
examination.  They  were  operated  upon,  it  seems, 
after  guess-diagnoses  rather  than  after  scientific 
diagnoses  with  consultations  when  indicated. 

"Considering  the  record  of  Hospital  No.  2,  is 
there  anything  unreasonable  in  asking  that  the 
staff  meet  at  least  once  each  month;  that  it 
analyze  the  facts  of  its  clinical  work;  that  it 
determine,  as  nearly  as  may  be,  the  causes  of 
its  failures;  and  that,  demanding  the  support  of 
the  trustees,  it  endeavor  to  remove  these  causes? 
For  example,  12  of  the  cases  developed  infection. 
Whose  cases  were  these?  What  is  the  nature  of 
the  infection  as  indicated  by  laboratory  analysis? 
Were  the  cases  operated  upon  in  rooms  where  pus 
cases  had  also  recently  been  operated  upon?  Is 
the  sterilization  in  connection  with  the  operating 
room  effective?  When  was  it  'ast  tested  and  how? 
What  technique  is  carried  out  in  connection  with 
surgical  operations?  If  the  staff  of  Hospital  No. 
2  would  in  dead  earnest  ask  such  questions  as 
these  each  month,  the  percentage  of  infections 
would  undoubtedly  decrease.  If  the  staff-review 
were  really  penetrating,  the  percentage  of  deaths 
would  undoubtedly  decrease.  iMatters,  too,  of 
incompetence,  when  the  facts  indicated  incompe- 
tence, would  be  dealt  with  in  no  uncertain  manner. 
The  staff  would  become  restricted.  The  doctor 
scarcely  exists  who,  if  incompetent  and  if  his 
incompetence  is  brought  to  light  at  frequent 
intervals,  will  not  endeavor  promptly  either  to 
perfect  his  training  or  retire  from  membership  on 
the  staff.  The  same  principle  is  true  with  regard 
to  character  and  professional  ethics.  Can  any 
staff  rest  content  with  less  than  its  maximum 
effort  at  all  times  to  perfect  the  service  of  its 
hospital?" 

CO-OPERATION  OF  CATHOLIC  HOSPIT.^LS 

Charles  B.  iMoulinier,  S.J.,  said: 

"We  cannot  dwell  on  fundamentals  too  often 
or  too  much  in  order  to  bring  about  best  results. 
We  must  think  in  terms  of  staff  organization, 
case  records,  and  adequate  laboratory  service. 
These  things  mean  hospital  standardization. 
Everybody  who  knows  anything  about  modern 
medicine  knows  that  it  has  passed  out  from  the 
individualistic  practice  of  the  past  into  the  group 
practice  of  the  present.     .     .     . 

"The  standardization  of  hospitals  is  nothing 
more  than  the  bringing  about  of  a  similar  situation 
among  the  hospitals.  Team-work  and  co-oper- 
.ation  on  the  part  of  each  worker  in  the  hospital 


is  essential;  and  if  we  are  to  have  team-work  and 
co-operation,  we  must  have  organization.  Organ- 
ization is  the  cornerstone  cf  the  whole  edifice. 
If  there  isn't  organization  among  the  doctors — 
real,  genuine,  active  organization,  including  their 
minds  and  their  hearts  and  their  wills — if  it  isn't 
so  strong  as  to  dominate  selfishness  and  put  it  in 
the  background,  as  to  make  them  forget  personal 
interests  and  personal  ambition  in  view  of  the 
needs  of  the  patient,  then  the  organization  means 
nothing. 

"But  organization  must  not  end  with  the  staff; 
it  must  include  the  managing  personnel,  whatever 
that  be — board  of  trustees,  superintendents, 
Sisters.  They  must  be  organized.  They  must 
know  what  they  are  for,  what  they  are  doing, 
what  the  whole  purpose  of  the  hospital  is;  and 
they  must  from  day  to  day  be  imbued  with  the 
spirit  that  it  is  only  by  team-work  in  their 
hospital  that  the  patient  can  get  what  he  has  a 
God-given  right  to. 

"Organization  of  that  kind  is  bound  to  result 
in  records — full  records,  complete  records,  genu- 
ine, true,  scientific  records,  that  are  the  pledge 
to  the  patient  of  what  the  hospital  has  done  for 
him  or  her;  that  are  the  guarantee  to  the  public 
of  what  is  being  done  in  the  hospital;  that  are 
the  testimony  to  the  medical  profession  that  the 
doctors,  managers,  and  nurses  are  doing  their 
professional  duty  to  the  sick.  You  know  better 
than  I  do  that  al'  growth  in  medical  knowledge 
comes  out  of  the  records;  that  it  does  not  spring 
directly  out  of  the  mere  thinking  of  medical  men, 
the  mere  working  in  the  laboratory,  the  mere 
cure  of  patients.  It  springs  from  orderly,  accurate 
records.  You  know  that  the  textbooks  are  made 
up  from  records  of  the  past;  that  the  medicine 
of  the  moment  is  in  the  records  that  are  being 
formed,  and  that  this  knowledge  later  finds  its 
way  into  the  literature,  into  the  journals  and  the 
books  with  which  your_shelves  are  so  filled. 

"Records  are  absolutely  necessary.  Any 
hospital  that  does  not  keep  records  or  any  medical 
man  who  does  not  keep  records  is  derelict  in  duty 
to  the  patient,  to  the  public,  and  to  the  pro- 
fession." 

Father  iMoulinier  emphasized  also  the  impor- 
tance of  clinical  laboratory  service.  Then  in 
closing  he  said: 

"  I  am  just  going  to  say  in  closing  that  I  pledge 
to  the  American  College  of  Surgeons,  with  all  the 
official  capacity  I  have,  that  the  Catholic  Hospi- 
tal Association,  with  whatever  force  and  power 
it  has,  that  the  hierarchy  of  the  Catholic  Church, 
that  the  clergy  of  the  Catho'ic  Church,  and  that 
the  great   bodv  of  twentv  or   thirtv  thousand 
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Sisters  working  in  Catholic  hospitals,  are  going  to 
co-operate  with  the  College  to  the  highest  point. 
Just  be  patient  a  little  here  or  there  and  you  will 
be  satisfied,  not  to  say  delighted,  with  the  kind 
of  co-operation  you  will  get  from  the  Sisterhoods 
and  from  all  this  Catholic  body." 

ACTION  OF  CANADIAN  HOSPITALS 

In  speaking  of  hospital  standardization  at  the 
Vancouver  General  Hospital,  Dr.  T.  M.  Mac- 
Eachern,  the  superintendent,  illustrated  his  sub- 
ject with  lantern  slides.  The  slides  illustrated 
both  the  forms  of  keeping  records  in  the  hospital 
and  of  analyzing  these  records  by  the  staff.  A 
point  of  considerable  interest  was  the  employment 
by  the  hospital  of  a  director  of  medical  records 
who,  with  an  organization  under  him,  is  responsi- 
ble for  the  carrying  out  of  the  rules  and  regula- 
tions, which  the  staff  has  recommended  and  which 
the  board  of  trustees  has  approved,  governing 
the  care  of  patients  in  the  hospital.  The  director 
of  medical  records  follows  in  a  kindly  and  yet 
critical  way  the  progress  of  each  patient  in  the 
hospital.  Each  month  he  prepares  an  analysis 
of  the  work  done  in  all  departments  of  the 
hospital,  and  this  analysis  is  presented  to  the  staff 
for  its  consideration.  Dr.  MacEachern  reported 
enthusiastically  for  the  success  of  the  plan. 

At  the  beginning  of  his  talk  Dr.  MacEachern 
said: 

"I  bring  to  you  today,  I  trust,  an  encouraging 
report  from  the  Vancouver  General  Hospital,  and 
I  bring  also  gratitude  and  encouragement  from 
the  Province  of  British  Columbia  and  from 
Western  Canada.  On  my  way  through  Alberta 
and  Saskatchewan  I  found  that  the  hospitals  were 
actively  molding  their  policies  along  the  lines  of 
hospital  standardization  which  we  have  just 
heard  here  outlined.  That  plan  has  come  to  us 
at  the  psychological  moment.  It  has  come  at  a 
time  when  reconstruction  among  our  hospitals 
is  uppermost  in  our  minds,  and  at  a  time  when  all 
of  our  people  are  enthusiastic  to  create  for  them- 
selves the  right  sort  of  institutions  through  which 
they  maintain  their  right  to  be  well.  The  College 
has  helped  us  enormously  as  hospital  workers. 
We  are  not  only  all  pledged  to  hospital  standard- 
ization, but  we  are  also  now  engaged  in  carrying 
out  the  program  of  hospital  standardization  in  a 
real  and  practical  fashion. " 

AT  THE  woman's  HOSPITAL,  NEW  YORK 

Marked  interest  centered  in  the  work  at  The 
Woman's  Hospital  New  York,  as  directed  by 
Dr.  George  Gray  Ward,  Jr.,  with  regard  to  staff 
meetings.    Dr.  Ward  said : 


"A  staff  conference  is  held  once  a  week  through- 
out nine  months  of  the  year  which  the  entire 
hospital  staff  is  always  expected  to  attend.  These 
conferences  last  about  one  hour  and  the  medical 
public  is  welcome.  The  order  of  procedure  is  as 
follows: 

"Presentation  by  the  pathologists  of  the  patho- 
logical material  of  interest  which  has  been  ob- 
tained during  the  week;  gross  and  microscopical 
specimens  together  with  brief  talks  on  the 
pathology. 

"The  casualties  of  the  service  are  next  called  for. 
Each  attending  surgeon  must  report  any  deaths, 
infections,  or  complications  occuring  during  the 
week  in  patients  under  his  care,  and  an  endeavor- 
is  made  to  locate  the  cause.  The  details  as  shown 
by  the  case  histories,  and  the  testimony  of  those 
concerned  are  carefully  analyzed  in  order  that  it 
may  be  determined,  as  far  as  possible,  whether 
the  fault  lay  with  the  doctor,  the  patient,  the 
disease,  or  the  hospital  organization  or  equipment. 

"A  report  on  the  analysis  of  the  'follow-up' 
clinicofoneoftheattending surgeons  is  next  made. 
Each  of  the  four  attending  surgeons  have  such  a 
clinic  once  a  week  which  they  must  attend  in 
person,  and  once  in  four  weeks  they  are  required 
to  make  an  analysis  of  the  results  of  the  cases 
they  have  seen  since  their  previous  report.  This 
analysis  must  show  the  total  number  of  cases 
seen  in  the  cl'nic  and  the  number  of  those  which 
have  previously  been  reported.  The  remainder 
which  are  to  be  reported  are  classified  according 
to  the  results  as  successful,  partially  successful, 
and  failures.  The  acid  test  for  the  determination 
of  the  result  is  whether  the  patient  has  been 
relieved  of  the  symptoms  for  which  she  sought 
relief,  and  not  whether  the  operative  result  is 
satisfactory  to  the  surgeon.  The  successful  cases 
are  disregarded,  while  each  partially  successful 
case  and  failure  must  be  analyzed  in  detail  and  the 
reasons  given  for  the  classification.  A  free  dis- 
cussion is  encouraged  in  order  that  the  operating 
surgeon  may  have  every  opportunity  to  defend 
his  position.  Cases  that  may  have  been  previously 
reported  as  successful  and  which  may  later  become 
partially  successful,  or  failures,  must  be  subse- 
quently reported  with  their  revised  classifica- 
tion. 

".1  re  port  oj  a  few  cases  oi  special  interest  is  next 
made  by  some  of  the  attending  surgeons,  in  turn. 
Thus  an  opportunity  is  given  to  report  on  case  his- 
toriesorto present  patients  who  have  been  treated 
with  successful  results.  Frequently  a  case  present- 
ing difficulties  in  diagnosis  or  treatment  is  shown, 
and  the  advice  of  the  conference  is  sought.  Once 
each  month  the  junior  attending  surgeons  are 
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required,  in  turn,  to  give  a  brief  summary  of  the 
recent  gynecological  and  obstetrical  literature,  or 
to  give  a  report  on  any  hospital  or  operative 
clinic  they  may  visit.  Problems  relating  to 
technique,  operating  rooms,  sterilizing  rooms, 
wards,  etc.,  are  brought  forward  for  general  dis- 
cussion when  necessary,  in  order  that  the  various 
points  of  view  may  be  obtained.  A  stenogra- 
pher is  present  during  the  conferences  who  makes 
complete  stenographic  reports  of  the  proceedings, 
which  are  kept  on  file  in  the  otBce  of  the  chief 
surgeon  for  further  stud)'." 

AT  ST.  Vincent's  hospital,  los  angeles 

Dr.  Edward  T.  Dillon,  surgeon-in-chief  at  St. 
Vincent's  Hospital,  Los  Angeles,  thus  described 
what  standardization  means  to  his  hospital: 

"For  many  years  St.  Vincent's  Hospital  was 
conducted  as  a  general  open-staff  hospital.  It 
assumed  no  direction  in  methods  of  examination 
or  treatment  employed.  It  executed  orders  only 
of  general  care  and  nursing. 

"However,  the  idea  of  bettering  this  situation 
grew  and  developed.  Then,  to  accomplish  a 
reform,  it  became  necessary  to  subordinate  the 
individual,  to  overturn  a  routine  of  years,  to 
co-ordinate  the  efforts  of  the  hospital  and  of  the 
physician,  to  eliminate  those  of  the  profession 
who  failed  to  meet  the  demands  and  responsi- 
bilities of  a  more  complex  organization,  to  do  the 
best  for  humanity  regardless  of  the  personal 
equation. 

"Briefly,  we  required  these  things:  Signed 
records,  including  the  personal  history,  physical 
examination,  routine  blood  and  urine  examin- 
ations, and  recorded  blood  pressure  in  all  cases 
before  any  treatment  whatsoever  is  instituted. 
There  are  no  exceptions  to  this  rule.  Clinical 
diagnosis  must  be  supported  by  laboratory 
findings.  Patients  may  not  be  taken  to  the 
operating  room  unless  accompanied  by  these 
records  together  with  a  written  pre-operative 
diagnosis.  All  tissue  removed  remains  in  the 
possession  of  the  hospital,  and,  as  a  routine,  is 
sent  to  the  laboratory  for  analysis  and  report. 
All  records,  together  with  the  summary,  final 
result,  and  follow-up  card  remain  in  and  are  the 
property  of  the  hospital.  Records  are  inspected, 
and  there  must  be  the  proper  co-ordination 
between  recorded  findings,  diagnosis,  and  pro- 
posed treatment.  This  applies  particularly  to 
surgical  cases.  Post-operative  complications, 
delayed  or  unsatisfactory  results,  are  not  con- 
sidered a  matter  of  individual  responsibility  They 
are  investigated  by  the  authoritative  co-operation 
of  the  staff  and  the  hospital  administration,  and 


the  cause  determined  if  possible.  Regular  meet- 
ings of  the  staff  afford  opportunity  for  discussion 
of  problems  of  procedures  connected  with  the 
hospital. 

"The  hospital  does  not  now  hesitate  to  refuse 
admission  to  such  patients  as  have  incompetent 
medical  or  surgical  advisors.  The  question  of 
their  refusal  or  admission  is  no  longer  a  personal 
or  individual  matter,  but  merely  the  meeting  of 
certa'n  well-founded  regulations. 

"These  things  have  not  been  accomplished 
without  friction  and  criticism.  But  we  have 
zealously  endeavored  to  establish  the  merit  of 
what  we  stand  for.  Already,  discontent  with  and 
antagonism  to  the  new  order  have  practically 
disappeared.  The  benefits  derived  from  the 
adopted  measures  of  standardization  have  come 
to  all  patrons  of  St  Vincent's  Hospital  both 
within  and  without  the  profession.  The  careless 
or  indifferent  practitioner  has  benefited  by 
examples  of  conscientious  work  and  its  fruitful- 
ness;  the  incompetent  practitioner  has  been 
excluded  from  the  privileges  of  practice  in  the 
hospital.  Patients  have  shown  their  appreciation 
of  this  great  work  through  an  increased  waiting 
list  for  entrance  to  the  hospital.  The  community 
at  large  has  realized  in  a  short  space  of  time  that 
the  standardized  hospital  offers  a  superior  service. 
Its  appreciation  has  also  been  shown  by  the 
demand  for  a  larger  institution  and  by  offers  of 
financial  assistance  to  carry  the  work  still  further.' ' 

AT  MT.  SINAI,  CLEVELAND 

Mr.  Frank  E.  Chapman  described  in  detail 
the  application  of  standardization  principles  at 
the  Mt.  Sinai  Hospital,  Cleveland,  where  he 
is  the  superintendent.  In  drawing  a  parallel 
bet%veen  a  well-run  manufacturing  organization 
and  the  routine  of  a  well-run  hospital,  he  said: 

"In  the  manufacturing  plant,  we  see  first  the 
administrative  head,  represented  by  either  an 
indi\-idual  or  by  a  governing  board  entrusted 
with  matters  of  finance,  matters  of  external 
policy,  etc.  Next  we  see  a  group  of  department 
heads,  representing  what  is  commonly  termed 
the  'shop  council.'  One  of  the  functions  of  the 
administrative  head  is  to  create  an  'esprit  de 
corps'  in  this  council  that  will  tend  to  produce 
a  maximum  of  efficiency  throughout  the  shop. 
This  shop  council,  as  a  rule,  is  responsible  for  the 
operation  of  the  plant,  for  the  formulation  of 
internal  policies,  and  is  held  directly  responsible 
for  the  output.  It  is  incumbent  upon  this  body  to 
develop  such  efficiency  methods  as  are  necessary 
to  produce  a  maximum  result.  It  is  a  general 
practice  that  this  council  formulate  for  itself  a 
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system  of  records  that  will  show  from  time  to 
time  the  performance  of  the  various  units  of  the 
shop.  These  records  are  compiled  in  the  account- 
ing department,  and  show  at  a  glance  the  relative 
performance  of  the  shop  as  a  whole,  the  produc- 
tion, the  cost  of  production,  and  such  other 
information  as  is  necessary  for  a  study  of  perform- 
ance In  addition  thereto,  and  considered  as  a 
legitimate  part  of  the  cost  of  manufacture,  is 
maintained  a  laboratory  for  testing  the  product 
of  the  plant,  also  for  developing  new  procedures 
and  new  methods  of  manufacture.  These  com- 
piled statistics,  both  from  the  shop  and  from  the 
laboratory,  are  used  as  a  basis  for  passing  judg- 
ment upon  the  efficiency  of  the  shop  as  a  whole. 

"Let  us  now  see  how  close  a  comparison  can  be 
drawn  with  a  hospital  organization. 

"First,  we  have  the  administrative  head, 
functioning  identically  as  does  the  administrative 
head  of  the  manufacturing  plant.  Next,  we  have 
the  shop  council,  or  in  other  words,  the  medical 
staff.  No  institution,  no  matter  what  its  physical 
development,  can  be  of  much  value  without  an 
'esprit  de  corps'  in  its  staff  that  can  surmount 
the  obstacles  that  are  bound  to  develop.  The 
administrative  head  must  do  everything  possible 
to  create  this  spirit  by  furnishing  to  the  organiza- 
tion the  facilities  necessary  for  an  efficient  per- 
formance of  its  duties.  It  is  equally  essential 
that  this  group  be  cognizant  of  the  aims  of  the 
administration,  and  that  in  turn  the  administra- 
tion know  the  aims  of  the  staff,  that  there  may  be  a 
co-ordinated  effort  toward  the  attainment  of  a  goal. 

"You  should  not  expect  a  busy  member  of  the 
attending  staff  to  be  responsible  for  the  actual 
taking  of  records,  just  as  you  should  not  expect 


the  operator  of  a  given  piece  of  machinery  in  a 
plant  to  be  responsible  for  the  recording  of  the 
performance  of  that  unit.  If  you  are  to  get 
])roper  case  records,  or  if  you  are  to  get  proper 
])roduction  records,  it  is  essential  that  the  ad- 
ministration furnish,  through  the  council,  the 
machinery  to  make  this  record.  At  Mt.  Sinai, 
we  meet  the  need  of  the  staff  by  providing 
dictating  machines. 

"A  production  record  in  itself  is  of  little  value 
unless  it  is  compiled  for  comparative  purposes. 
Equally  true  is  the  statement  that  case  records 
are  of  little  value  if  they  are  written  only  to  be 
filed.  It  is  here  that  the  statistician,  or  cost 
clerk,  becomes  of  use.  But  please  do  not  under- 
stand that  this  statistician  is  in  any  way  a  judge 
of  the  performance  of  the  plant  or  of  the  hospital. 
It  is  merely  his  or  her  duty  to  compile  the  results 
as  demonstrated  by  the  production  records,  these 
results  to  be  passed  upon  by  the  shop  council.  I 
feel  that  this  is  a  very  important  point  to  make, 
that  the  staff  itself  must  be  the  judge  of  its  own 
performance,  keeping  in  mind  at  all  times,  how- 
ever, that  it  is  definitely  a  part  of  the  duty  of  the 
administrator  to  know  that  the  results  developed 
are  carefully  studied  by  the  staff,  and  that  a 
conscientious  endeavor  is  made  to  improve  condi- 
tions. 

"It  is  almost  inconceivable  that  a  manufactur- 
ing plant  would  operate  without  these  cost  and 
production  records.  Is  it  therefore  not  equally 
essential  that  a  hospital,  that  deals  in  a  commodity 
much  more  precious  than  one  of  dollars  and 
cents,  be  as  zealous  in  its  performance  and  apply 
every  known  means  to  the  development  of  an 
efficient  end-result?" 
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PLASTIC  SURGERY  OF  FACIAL  BURNS' 

By  major  H.  D.  GILLIES,  R.A.M.C.  Sidcup.  England 


THE  object  of  this  paper  is  to  place 
before  the  surgical  profession  the  re- 
sults of  various  plastic  methods  em- 
ployed by  the  author  for  the  relief  of  the 
distressing  deformities  and  disabiHties  arising 
as  the  result  of  contractions  following  severe 
facial  burns.  While  feeling  that  the  methods, 
drastic  as  some  of  them  are,  are  justified  by 
the  relief  of  symptoms,  and  by  the  very  great 
amelioration  of  the  disfigurement,  the  author 
must  admit  that,  in  the  severest  cases,  he  has 
seen  as  yet  no  perfect  result.  Parts  of  the 
restoration,  say  the  eyehds,  cheek  or  nose, 
may  be  as  perfect  as  can  be,  but  other  parts 
will  be  defective  and  mar  the  total  effect. 

The  author  hopes  that  by  criticism  and 
development  of  his  methods,  others  may 
advance  the  plastic  treatment  of  these  terrible 
deformities  to  a  stage  in  which  complete  suc- 
cess will  be  the  average  prognosis. 

GENERAL    CHARACTERS 

The  character  and  extent  of  burn  dis- 
figurement vary  directly  with  the  cHrection 
of  intensity  and  duration  of  the  heat  appUed. 
The  acid  burn  which  splashes  the  face  may 
be  described  as  a  collection  of  deep  burns  of 
small  areas,  joined  by  less  severely  aft'ected, 
and  even  normal,  patches  of  skin.  Its  duration 
of  appUcation  is  long  but  locahzed. 

The  airman's  burn  and  the  cordite  burn 
directly  follow  the  stated  formula,  but  their 
appearance  is  greatly  ditterent  owing  to  the 
differences  in  clothing.    The  head  gear  usuallv 


worn  by  the  airman  and  by  the  gunner  limits 
the  extent  of  the  burn.  The  airman  is  pro- 
tected by  his  helmet  and  his  scarf.  The  sol- 
dier gunner  often  has  his  tunic  and  cap  on  at 
the  time  of  an  explosion,  while  the  sailor 
gunner  has  usually  none  of  these  protections. 

All  classes  of  flame  burns  show  deformity 
of  the  eyehds  in  the  form  of  a  greater  or  less 
degree  of  cicatricial  ectropion.  It  would 
appear  that  the  eyeUd  skin,  closed  tightl}-  to 
protect  the  vision,  is  the  most  vulnerable  por- 
tion of  the  face.  Certainly  many  cases  have 
healed  clear  of  all  serious  deformity  except 
that  a  degree  of  ectropion  of  the  fids  remains. 
Coupled  with  a  general  pitting  and  paleness 
of  the  burned  area  this  ectropion  forms  the 
first  deformity  to  appear.  With  increasing 
severity  other  deformities  appear;  the  whole 
facial  skin  is  burned  off  down  to  the  muscular 
layer  lea^^ng  a  ghastly  scar,  prominent  points 
recei\ang  more  punishment  than  do  the  hol- 
lows; the  skin  of  the  nose  is  usually  destroyed, 
while  in  the  severest  cases  the  bony  frame- 
work of  the  nose  covered  by  a  scar,  alone  re- 
mains, the  mucocartilaginous  parts  of  the  tip 
below  the  pyriform  opening  being  involved 
in  the  destruction.  Increasing  destruction  of 
the  eyehds  and  of  the  ectropion  occurs,  until 
in  the  severest  cases  all  layers  of  the  lid  are 
removed  by  the  fire  and  the  very  eye  burned 
out. 

This  extreme  result  has  occurred  in  only 
one  of  the  author's  series  of  cases,  wliile  in  one 
other  the  sight  was  permanently  destroyed 
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Fig.  I  (at  left).     Very  severe  airman's  burn. 

Fig.  2.     Large  Wolfe  graft  from  buttock  to  right  cheek,  fourth  day. 


except  for  perception  of  light.  Corneal  ulcers 
are  common.  The  eyebrows,  forehead,  and 
malar  regions  are  vulnerable  points;  when 
the  tire  is  sufficient  to  destroy  the  nose,  the 
upper  lip  is  burned  and  becomes  ectopic,  while 
usually  the  lower  lip  is  similarly  atTected.  Two 
types  of  contracture  occur  with  the  mouth. 
In  one  the  angles  are  drawn  backward  in  a 
permanent  grin  showing  the  teeth;  in  the 
other  a  ring  of  scar  tissue  closes  the  mouth  to 
a  small  unyielding  circle  admitting  only  the 
tip  of  the  thumb.  In  addition  to  the  ectropion 
already  described,  a  similar  type  of  contrac- 
ture occurs  around  the  palpebral  fissure. 

A  dense  band  of  scar  tissue  sometimes 
appears  at  the  inner  canthus  region,  uniting 
the  upper  to  the  lower  lid,  and  to  the  side  of 
the  nose,  thus  protecting  the  globe  from  ex- 
cessive exposure.  This  epicanthus  band  is 
often  so  deep  that  it  almost  obhterates  the 
normal  hollow  between  bridge  of  nose  and 
eye.  \\'hen  it  is  excised  the  true  ectropion 
of  the  lids  becomes  evident,  showing  that  a 
potential  ectropion  existed  but  was  masked 
by  tliis  unyielding  epicanthus  band. 

The  skin  over  the  prominence  of  the  mandi- 
ble is  usually  caught  by  the  fire  and  tends  to 


heal  with  marked  keloidal  scars  (Fig.  i6). 
When  the  neck  is  burned  it  shows  either  isolated 
keloids  or  vertical  bands  perverting  extension 
of  the  head. 

The  pinna  is  one  of  the  most  vulnerable 
points  when  not  protected,  the  helix  alone 
covered  by  a  poor  quaUty  of  regenerated  skin 
being  left  in  the  worst  cases. 

\'.4RIETIES    DUE    TO    PROTECTION 

The  ainuaii's  bum  presents  a  clear  clinical 
picture  owing  to  the  leather  helmet,  cheek, 
and  chin  straps,  and  the  muffled  neck;  the 
area  of  deformity  is  strictly  hmited  within 
this  mask.  A  clear-cut  line  of  demarcation 
follows  closely  where  the  helmet  and  cheek 
straps  have  been.  The  neck  and  chin  escape 
except  where  metal  trickles  touch  the  neck. 
Here  keloids  are  seen.  The  ears  are  never 
attacked. 

The  cordite  buni  shows  no  special  line  of 
demarcation.  The  ears  are  always  burned, 
while  the  area  of  the  neck  involved  depends 
on  the  clothes  the  \-ictim  was  wearing  at  the 
time.  Thus,  a  sailor  case  showed  the  largest 
extent,  as  during  action  he  had  no  protection 
above  the  clavicle. 
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Acid  bums  are  limited  to  the  area  splashed. 

Household  burns  and  burns  during  epileptic 
fits  depend  for  their  extent  and  severity  on 
obvious  local  factors.  An  epileptic  will  lie 
with  part  of  his  face  on  a  red  hot  bar  until  the 
area  in  contact  is  very  deeply  involved. 

In  the  two  main  varieties  of  burns  from  flame 
the  hands  are  always  burned  as  they  are  in- 
stinctively applied  to  the  face  with  the  dorsal 
surface  to  the  flame.  It  follows  that  con- 
tractures of  the  extensor  mechanism  is 
frequently  met  with  (Figs.  4  to  9). 

TREATMENT 

Early.  The  author  has  no  data  on  which  to 
hazard  an  opinion  as  to  the  best  early  treat- 
ment, nor  as  to  the  origin  of  true  keloid  and 
of  excessive  scar-tissue  formation. 

Intermediate.  In  regard  to  the  intermediate 
stage  when  the  burn  is  healed  and  the  scar 
active,  measures  to  reduce  fibrosis  are  indi- 
cated. Good  results  appear  to  have  accrued 
in  some  cases  from  diathermy,  ionization, 
massage,  and  protection  by  a  greasy  mask. 

The  filtered  X-ray  and  its  more  potent  col- 
league, radium,  can  reduce  scar  tissue  to  a 
minimum,  but  in  so  doing  so  much  radiation 
penetrates  the  deeper  structures  causing 
atrophic  changes  that  the  ad\isability  of  its 
full  use  in  a  case  that  obviously  will  require 
major  surgical  repair,  is  extremely  doubtful, 
as  its  use  may  seriously  militate  against 
surgical  success.  The  balance  in  favor  of 
success  is  so  lightly  held  in  this  class  of 
repair  that  such  preliminary  treatment  pro- 
ducing avascularity,  cannot  but  be  \'iewed 
askance.  When  surgical  treatment  is  not  in 
^iew,  then  the  use  of  rays  or  radium  is  indi- 
cated where  the  scar  tissue  is  excessive.  An 
exception  to  this  procedure  appears  advisable 
in  isolated  keloidal  scars,  which  may  be 
excised  locally.  Here  it  is  the  author's  prac- 
tice to  subject  the  scar  to  rays  before  and  after 
excision,  since,  in  the  absence  of  any  necessity 
for  large  flap  or  graft  operations,  the  question 
of  tissue  vitaUt}'  does  not  arise. 

Final  or  plastic.  The  best  time  to  com- 
mence the  plastic  treatment  proper  would 
appear  to  be  about  the  time  the  scar  has 
ceased  contracting,  a  point  not  always  deter- 
minable, often  not  occurring  for  a  year  or  more. 


At  any  time  during  this  stage  if  there  is 
excessive  exposure  of  the  cornea  from  ectro- 
pion, corneal  ulceration  may  develop  and  may 
necessitate  an  emergency  operation  to  give 
protection.  Flaps  of  scar  tissue  and  various 
grafts  have  been  utilized  to  cope  with  the 
condition,  but  as  a  rule  they  are  temporary 
measures  and  form  no  part  of  the  final  make 
up. 

The  general  plan  of  reconstrucl'ion  must  now 
be  formulated,  the  first  essential  of  which  is 
an  accurate  determination  of  the  tissue  that 
has  been  lost.  In  this  connection  allowance 
must  be  made  for  the  release  of  the  normal 
tissues  occurring  when  the  binding  scar  has 
been  excised.  Except  as  regards  the  nose  and 
ear,  this  resolves  itself  usually  into  an  esti- 
mation of  the  loss  of  skin  covering  only, 
neither  the  mucous  membrane  cavities  nor 
bony  framework  being  involved.  As  far  as  it 
is  possible  to  generalize  the  procedure  adopted 
in  a  series  of  cases,  each  of  which  has  had  to 
be  treated  individually,  the  author's  practice 
is  as  follows: 

A  male  patient  requiring  complete  facial 
replacement  presents  himself  for  treatment. 

1 .  The  forehead  is  replaced  by  a  Wolfe  graft. 

2.  The  eyebrows  are  grafted  by  taking  a 
strip  of  the  scalp  from  over  the  mastoid 
region.  The  strip  has  to  be  so  deep  as  to 
include  the  hair  follicles.  The  strip  from  the 
left  mastoid  goes  to  the  left  eyebrow,  and  the 
right  to  the  right  in  order  that  the  hairs 
should  grow  in  the  right  direction  (Fig.  33). 

3.  Movable  eyelids  are  provided  by  the 
author's  "epithehal  outlay''  operation,  which 
is  an  adaptation  of  the  Esser  inlay.  This 
method  of  skin  grafting  is  usually  applied  also 
to  the  inner  canthus  region. 

4.  The  nose  is  renovated  by  a  Wolfe  graft. 
To  complete  the  lining  and  support  of  the 
new  tip  and  a\x  destroyed,  parts  of  the  scar 
tissue  overlying  the  margins  of  the  defect  are 
cut  into  suitable  flaps  and  inserted  so  that 
their  epithelial  surface  forms  the  lining  of  the 
vestibule.  The  flap  is  stiff  enough  with  its 
cartilaginous  remains  and  fibrous  tissue  to 
form  adequate  support  for  the  new  tip  and 
ala>.  Remaining  scar  tissue  is  excised  and  the 
Wolfe  graft  applied  over  the  whole  raw  area. 
Instead  of  a  graft  its  place  is  preferably  taken 
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Fig.  3.     Abdominal  flap  to  dorsum  of  burned  hand. 

by  a  flap,  when  such  is  available.  The  skin  of 
the  flap  comes  from  the  chest  or  neck,  and  is 
usually  part  of  a  tubed  pedicle  which  is  being 
used  for  the  remaining  replacement.  Flap 
skin  is  better  in  appearance  than  successful 
Wolfe  graft  skin,  and  lends  itself  better  to 
shaping  and  retouching  operations. 

5.  The  upper  hp  is  revived  by  a  whole 
depth  hair-bearing  graft  from  the  scalp  region, 
similar  to  the  eyebrows,  care  being  taken  to 
secure  correct  hne  of  hair  growth. 

6.  The  cheek,  chin,  and  lower  lip  replace- 
ment is  made  by  transferring  in  stages  a  large 
flap  of  skin  from  the  neck  and  chest.  Both 
sides  of  the  face  may  be  attacked  simulta- 
neously or  separately,  according  to  the  consti- 
tution of  the  patient,  or  to  local  considerations. 
The  line  of  replacement  aimed  at  commences 
at  the  vermilion  border  of  the  lower  Up,  out 
to  the  angle  of  the  mouth,  up  the  nasolabial 
fold  and  side  of  nose,  along  the  infra-orbital 
ridge  to  link  up  with  the  existing  grafts,  across 
malar  and  zygoma,  down  in  front  of  the  ear, 
and  along  the  border  of  the  mandible,  accord- 
ing to  the  lateral  and  inferior  hmits  of  the 
scar. 

When  available  in  sufiicient  size,  the 
author's  retro-auricular  flap  gives  the  best 
results  in  cheek  replacement  on  account  of 
the  affinity  of  this  skin  to  that  of  the  face. 
In  Figure  14  the  perfectly  natural  character 
of  such  a  new  cheek  may  be  observed.  No 
chest  skin,  even  after  bronzing  in  the  sun,  has 
as  yet  given  a  natural  looking  face  skin,  as  it 


is  incHned  to  be  dry,  pale,  and  lacking  in 
surface  vessels. 

These  large  flaps,  especially  the  tubed 
])edicle  ones,  involve  a  multiplicity  of  opera- 
lions  which,  coupled  with  the  indicated 
intervals  of  convalescence,  stretch  over  a 
jieriod  of  one  to  two  years.  To  reduce  length 
of  treatment  and  multiphcity  of  operations, 
the  author  is  now  tentativeh'  employing 
larger  and  larger  Wolfe  grafts,  even  to  movable 
parts  such  as  the  cheek.  Over  the  firm  parts, 
such  as  the  forehead  and  nose,  uniformly  good 
results  are  being  obtained  with  these  large 
grafts,  but  as  yet  in  the  cheek  and  chin  cases 
the  outcome  is  problematical.  One  such 
large  Wolfe  graft  replacing  the  right  cheek  is 
illustrated  (Figs,  i  and  2).  Parts  of  this 
graft  broke  down  and  failed  to  perish  as  a 
Wolfe  graft.  More  than  60  per  cent  of  it, 
however,  took  as  if  it  were  flap  skin,  and  the 
remaining  portions  epithchzed  over  as  if 
a  Thiersch  graft  had  been  appUed.  A  final 
good  result  is  now  assured,  although  the  case 
is  incomplete  and  many  months  of  treatment 
have  been  saved. 

7.  The  ear  is  a  separate  problem,  usually 
neglected  in  severe  burns  on  account  of  the 
length  of  time  taken  in  doing  the  more 
important  facial  repair.  The  ordinary  princi- 
ples apply,  \az.:  two  layers  of  skin  enclos- 
ing shaped  cartilage  are  grafted  by  stages 
into  the  required  position. 

8.  The  hands.  Scar  tissue  should  be  re- 
placed by  healthy  skin  in  all  cases,  transferred 
there  by  the  abdominal  method  or  by  the 
author's  tubed  pedicle  method,  or  b}-  Thiersch 
grafting.  The  shortened  extension  tendons 
may  be  lengthened  by  a  kinematic  operation 
coupled  with  grafting  as  indicated  in  the 
illustrations  and  diagrams  (Figs.  4  to  9). 

METHODS    EMPLOYED   AND    THEIR   TECHNIQUE: 
FLAPS,  WOLFE  GRAFTS,  THIERSCH  GRAFTS 

Flaps.  Two  areas  from  which  to  draw  the 
necessary  skin  for  replacement  by  flaps  pre- 
sent themselves:  (i)  from  beneath  the 
mandible  and  behind  the  ear,  and  (2)  from 
the  neck-chest  region. 

I.  The  special  advantages  of  the  post- 
auricular  flap  have  been  noted  above.  It  is 
not  available  when  there  is  scarring  in  the 
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Figs.  4  and  5.  Incision  and  flap  with  extensor  tendons  for  kinematization  of  three 
inner  digits. 

Fig.  6.  Epithelial  tube  completed.  Metacarpophalangeal  joints  opened  to  release 
the  three  fingers. 

Figs.  7  and  8.  The  impression  of  the  whole  raw  area  taken  in  dental  compound  or 
"stent,"  on  the  under  surface  of  which  the  Thiersch  grafts  are  applied.  Drawn  by 
S.  Homswick. 


carotid  triangle  area  of  the  neck,  and  is  not 
wide  enough  in  those  cases  in  which  there  is 
a  narrow  area  of  non-hairy  skin  between  the 
pinna  and  the  scalp.  The  author  widens  it 
by  turning  the  pinna  forward  and  reflecting 
the  skin  off  the  posterior  surface  as  part  of 
the  iiap  (Figs.  10,  11,  12).  It  is  further 
widened  by  including  scalp  proper.  This 
backward  extension,  however,  is  dangerous 
if  extensive,  as  it  is  found  that  the  scalp  portion 
declines  association  with  the  thin  skin  over 
the  mastoid.  There  would  appear  to  be  a 
weak  anastomosis  between  the  vessels  of  the 
two  areas,  though  each  is  richly  endowed 
from  its  own  supply.  The  incisions  necessary 
to  make  such  a  flap  are  sufhciently  clearly 
designated  in  the  diagram  to  require  no 
special  description  (for  examples  see  Figs. 
13  and  14). 

2.  Skin  from  the  neck-chest  region  may 
be  transported  to  the  face  in  two  main  ways: 
(a)  direct  with  the  pedicle  embedded  as  part 
of  the  flap,  or  (b)  by  stages,  the  pedicle  being 
tubed. 


a.  The  two  methods  are  combined  with 
advantage  in  some  cases,  the  replacement 
being  direct  while  the  pedicles  are  tubed  at 
the  time  of  operation  (Fig.  27). 

The  direct  method  has  the  value  of  shorten- 
ing the  process,  but  is  more  severe  on  the 
patient  generally,  and  on  the  flap  in  particular. 
In  Figure  i;,  the  whole  of  the  right  cheek  of 


Fig.  Q.  Early  result.  Xote  perfect  epithelization 
of  area,  including  the  articular  surfaces,  improved  position 
of  digits,  appliance  ready  for  attachment  of  artificial 
tendons  so  that  dorsiflexion  maj-  be  possible. 
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Figs.  lo,  II,  and  12.     The  author's  po.tauricular  flap  for  cheek  replacement.    Drawn  bj'  S.  Homswick. 


the  patient  has  been  replaced  by  the  large 
ascending  neck-chest  flap  now  seen  in  position. 
This  flap  gave  much  anxiety  and  appeared  to 
slough  in  many  places.  The  final  result, 
however,  justifies  the  severit}-  of  the  pro- 
cedure. The  base  of  such  flaps  has  to  be 
very  wide. 

b.  The  tuhed  pedicle  method  is  one  that 
was  propounded  by  the  author  in  September, 
191 7,  when  he  was  first  confronted  with  the 
most  severe  type  of  facial  burn.  Its  primary 
object  was  to  protect  the  pedicle  from  infec- 
tion and  exposure  during  the  heahng  of  the 
flap  proper  on  the  face.  It  then  became 
apparent  that  such  a  tubed  pedicle  made  in 
a  preliminary  stage  would  develop  a  richer 
vascular  communication  to  the  flap  proper. 
This  expectation  was  reahzed  and  it  became 
possible  to  reduce  the  width  of  the  pedicle 
and  its  base  (see  Figure  22  in  which  the 
pedicles  were  tubed  in  the  first  instance  and 
have  narrow  bases). 

Speaking  generally,  the  process  is  as 
follows:  The  base  of  the  pedicle  Hes  at  the 
upper  part  of  the  neck,  and  is  2 '4  to  3  inches 
in  width.  Two  parallel  cuts  are  now  made 
down  the  neck,  and  over  the  cla\-icle.  Here 
the  area  to  be  transferred  to  the  face  com- 
mences to  be  marked  out,  and  of  course  varies 
with  the  type  of  reconstruction  in  hand. 
Where  the  area  is  very  large  it  is  indicated  to 
attach  two  pedicles  to  it,  one  on  each  side  of 
the  neck,  the  flap  proper  being  situated  cen- 
trally (Fig.  22). 

On  one  occasion  the  author  designed  four 
tubed  pedicles  to  a  very  large  flap;  the  whole 


procedure,  however,  was  ill  judged  on  account 
of  the  patient's  general  condition,  and  dis- 
aster befell  both  the  flap  itself  and  the  patient. 
In  the  first  stage  of  an  ordinary  tubed  pedi- 
cle, the  area  of  neck  skin  outlined  by  the 
incisions  described  above,  is  raised  by  under- 
cutting until  it  is  quite  free  except  for  its 
upper  base  attachment,  and  for  its  lower  or 
flap  attachment.  The  two  skin  edges  are 
now  turned  forward  toward  each  other  and 
toward  the  neck,  adapted  and  sewed  accur- 
ately together  by  continuous  suture.  The  tube 
being  made,  the  margins  of  the  defect  so 
caused  are  freely  undercut  until  approxima- 
tion can  be  effected  beneath  the  pecUcle 
(Figs.  16  to  20).  Tension  sutures  are  neces- 
sary to  prevent  breaking  down  of  this  wound. 
The  author  usually  employs  a  deep  near-far- 
far-near  catgut  suture  together  ^\^th  button 
protected  silkworm  mattress  sutures  for  this 
purpose  (Fig.  16).  Purchase  from  the 
periosteum  of  the  cla\-icle  is  used  to  pull 
forward  the  posterior  triangle  of  skin  by 
catgut  sutures,  helping  also  thereby  to. 
obhterate  an  unpleasant  hollow  which  devel- 
ops just  above  the  clavicle.  Appro.ximation 
is  aided  also  by  manipulation  of  the  shoulder 
and  head.  When  primary  closure  of  the 
secondarj^  wound  is  not  obtained,  Thiersch 
grafting  is  indicated. 

When  the  next  or  second  stage  occurs  (any 
time  after  three  weeks)  the  flap  proper  is  out- 
lined and  raised  from  the  chest  and  grafted  to 
the  required  area  of  the  face.  The  secondary 
raw  area  is  treated  similarly  to  that  of  the 
neck. 
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Fig.  13- 


I"ig.  14- 
Figs.  13  and  14.     Airman's  burn,  very  severe.    Cheek  replacement  by  postauricular  flap. 


It  is  to  be  recognized  that  in  all  cases  of 
tubed  pedicle,  the  blood  supply  to  the  tube 
after  the  lirst  stage  may  be  coming  mainly 
through  the  chest  or  lower  end.  Hence  it 
follows  that  in  the  second  stage  when  this 
supply  is  cut  off,  sloughing  troubles  are  to  be 
met  with.  To  circumvent  tliis  danger,  the 
pedicle  and  its  flap  may  be  further  prepared 
by  undercutting  the  chest  attachment  by 
partly  tubing  the  flap  proper  or  by  circum- 


scribing the  area  of  skin  with  a  knife,  some 
days  prior  to  the  second  stage.  The  best 
basis  of  blood  supply  for  the  pedicle  would 
appear  to  be  those  situated  high  in  the  neck 
in  the  submaxillary  triangle  where  the 
anastomosis  of  the  transversalis  coUi  and 
suprascapular  vessels  come  into  play.  In 
order  to  improve  the  vascularity  at  the  base, 
the  author  has  deliberately  sliifted  the  base 
of  the  pedicle  to  the  submandibular  in  order 
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Fig.  i.v      Cordite  burn.    Right  cheek  replaced  by  neck- 
chest  flap.    Broad  pedicle  embedded. 

to  secure  a  richer  flow  of  blood.  Tliis  carried 
out  in  one  case  enabled  the  second  stage  to  be 
successfully  accomplished,  when  its  success 
seemed  in  jeopardy  owing  to  the  fact  that  in 
the  healing  of  the  tube  pedicle  stage,  trophic 
troubles  made  their  appearance  about  the 
center  of  the  pedicle.  The  principle  of  mo\'ing 
the  base  on  to  a  more  vascular  area  underlay 
in  the  first  place  the  retro-auricular  flap  above 
described.  It  was  first  intended  to  act  as 
the  base  of  a  tube  pedicle  running  down  the 
neck,  but  in  the  case  in  which  it  was  used  the 
flap  was  extended  sufficiently  to  include 
the  pinna  and  mastoid  skin  so  as  to  eft'ect  a 
complete  restoration. 

In  the  third  and  subsequent  stages  in  wliich 
the  pedicle  itself  is  swung  up  to  the  face  on  the 
new  facial  blood  supply,  in  only  one  case  has 
there  been  any  deficiency  of  nutrition  to  the 
transplant. 

.  The  third  stage  consists  in  the  disposal  of 
the  pedicle.  Two  courses  are  usual.  In  one 
the  pedicle  is  cut  close  to  the  face  and  replaced 
into  the  opened  out  wound  of  the  neck  (Figs.  21 
to  25);  in  the  other  the  pedicle  is  cut  close  to 
the  neck  attachment  and  swung  up  to  the 
face  (Fig.  20).  It  is  usually  long  enough  to 
cover  a  new  nose  or  to  make  any  portion  of 
the  face  below  the  eyes.     It  stands  kinking 


well,  as  it  is  found  that  the  new  blood  supply 
into  it,  coming  from  the  facial  anastomosis,  is 
better  than  its  original  neck  supply.  Further, 
if  long  enough  it  may  be  shifted  a  third  or 
fourth  time,  using  either  end  as  its  base  of 
supply.  Thus  the  author  has  made  a  nose 
out  of  the  neck  end  of  the  pedicle,  has  cut  it 
oft'  after  a  due  interval  below  the  new  nose,  and 
has  spread  the  balance  out  over  the  cheek. 
In  another  case  with  bilateral  pedicles  the  left 
one  was  swung  around  to  make  a  nose,  while 
the  right  was  spread  out  to  make  a  cheek 
(Figs.  26  to  33). 

In  all  cases  of  pedicle  utifization.  the  part 
to  be  grafted  has  to  be  untubed  and  flattened 
out.  This  is  easily  eft'ected,  if  no  infection 
of  the  pedicle  has  ever  occurred  during  its 
existence,  by  simple  excision  of  the  small  scar 
where  union  of  the  edges  has  taken  place, 
coupled  with  the  removal  of  a  central  core  of 
thickened  tissue,  which  varies  from  a  negli- 
gible quantity  to  quite  a  thick  strand.  If  this 
core  be  not  removed  the  skin  of  the  pedicle 
will  not  flatten  out  satisfactorily. 

In  regard  to  shrinkage  of  the  skin  in  the 
pedicle,  very  Httle  would  appear  to  occur 
where  the  final  spreading  out  of  the  skin  is 
made  with  adequate  tension,  equal  to  that 
which  it  possessed  in  the  neck  before  inter- 
ference. A  small  amount  of  skin  is  lost  in 
the  intubing  process  normally,  more  when 
infection  occurs  in  the  exceptional  case. 

(If  it  is  desired  to  make  a  whole  new  Up,  as 
in  a  gunshot  injury,  the  pedicle  is  not  opened 
out  but  grafted  as  such,  so  that  a  double 
epitheHal  surface  results  with  a  prominent 
edge  and  smooth  contour.) 

The  author  wishes  to  point  out  the  value  of 
the  tubed  pedicle  principle  in  those  cases  of 
hmb  contractures  from  burns  or  other  causes, 
in  which  it  is  a  desideratum  to  graft  large 
plaques  of  body  skin  over  the  scarred  area. 
It  has  fascinating  possibihties  in  the  recon- 
struction of  the  penis  and  the  breast,  and  when 
made  in  the  reverse  and  covered  by  epithelial 
grafts  may  be  utilized  some  day  to  convey 
food  from  the  pharynx  to  the  stomach.  Ma- 
nipulation would  have  to  take  the  place  of  the 
swallo\\ing  movements.  Extensive  cesopha- 
geal  operations  might  thereby  be  facilitated 
or  made  practical. 
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Figs.  17  and  18.  Diagrams  of  Stages  i  and  2.  First  stage  (at  left):  Four  inch 
parallel  cliest  flap  tubed.  Complete  closure  by  advancement.  Secondftage:  excision 
of  scar  tissue  for  reception  of  lower  extremity  of  flap  B,  Fig.  18.  Flap  A  swung  to  left. 
Chest  flap  partly  untubed  and  sewn  into  place.  Drawn  by  Lieutenant  A.  Lindsay, 
A.A.M.C. 


F"IG.    16. 


Fig.  iq. 


Fiu 


Fig.  16.  A  neck-chest  tube  pedicle  which  has  been  pre- 
pared for  replacement  of  a  keloid  scar  along  the  mandible. 
First  stage. 


Fig.  10.     Early  result,  third  stage. 
Fig.  20.     Later  result,  third  stage,  showing  improve- 
ment in  junction  line  with  face. 
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Fig.  21  (at  left).     Cordite  burn,  soon  after  injury  in  Battle  of  Jutland. 
Fig.  22.     Healed  with  very  severe  ectropion  and   upper  facial  burn.     Bilateral 
tube  pedicles  to  chest  flap,  first  stage. 

The  Wolfe  graft.    The  present  position,  as  successful,  the    character    of    the    new   skin 

far  as  the  author  icnows,  of  tliis  method  of  would  not  appear  to  be  as  cosmetic  as  flaps 

supplying  skin  to  the  face  shows  promise  of  of  skin.     The  latter  is  transplanted  with  its 

a  more  extensive  field  of  usefulness.     When  glandular  element  intact,  while  the  typical 


Fig-  23. 


Fig.  24. 


Fig.  25. 


Fig.  23.    Second  stage,  pedicles  and  flap  in  position. 

Fig.  24.  Third  stage,  pedicles  opened  and  returned  to 
neck.  Note  development  of  facial  expression  lines,  a  free 
blush  was  present  in  this  graft  in  the  third  week. 


Fig.  25.  Six  months  after  first  operation.  Note  grafts 
to  eyelids  and  adaptation  of  flap  to  its  new  position. 
Artificial  eyebrows. 


GILLIES:   PLASTIC  SURGERY  OF  FACL\L  BURNS 


131 


Fig.  26  (at  left).     Total  facial  cordite  burn.    Battle  of  Jutland. 
Fig.  27.     Large  chest  flap  ajjplied  to  face  with  tuo  tube  pedicles.    The  skin  over 
the  nose  has  sloughed.    The  left  pedicle  has  been  divided. 


Wolfe  skin  undergoes  considerable  mutilation 
on  its  deep  surface  during  the  process  of  its 
removal.  At  first  the  differences  in  the  two 
transplanted  skins  bear  out  this  proposition, 
but  in  the  course  of  time  become  less  marked. 
Skin,  when  taken  either  from  the  trunk  or 
from  an  extremity,  never  really  develops  the 
characters  of  the  facial  covering,  but  critical 


sensation,  pigmentation  lines  and  even  blush- 
ing are  observed  in  such  transplants.  There 
remains  an  absence  of  bloom,  a  coldness  of 
color,  conditioned  by  a  deficiency  of  glandular 
content,  of  pigment,  and  of  superficial 
vascularity. 

Successful    Wolfe    grafting    may    now    be 
predicted  when  applied  to  such  firm  areas  as 


t'^     ^1 


4 


<??v> 


Fig.  2S.  Fig.  29.  Fig.  30. 

Fig.  2S.     Both   pedicles   di\-ided.     Note   ectropion   of  nose.     .\  suitable  epithelial  lining  was  pro\ided  for  the 

eyelids.  new  tip  and  alse.    Drawing  by  Prof.  H.  Tonks. 
Fig.  2g.     Method  of  converting  the  left  pedicle  into  a  Fig.  30.     Left  pedicle  s%\-ung  to  the  nose. 
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Fig.  31- 
Figs.  31  and  32.     Final  stages. 


Fig.  3- 


The  right  pedicle  has 
been  spread  out  over  the  cheek.  The  new  nose  has  been 
trimmed  and  supported  by  cartilage.     Four  new  eyelids 

the  forehead  and  nose.  Skin  edges  must  be 
accurately  sutured.  It  would  appear  that 
tension  of  the  grafted  skin  should  be  equal  to 
that  of  the  area  from  which  it  is  removed. 
An  exact  tailor's  fit  should  be  aimed  at,  so  that 
even  tension  exists  throughout.  It  follows 
that  to  cut  the  graft  larger  than  this  "to  allow 
for  contraction"  is  a  proposition  obsolete  both 
in  theory  and  practice.  The  author  is  of  the 
opinion  that  holding  a  flap  or  graft  on  tension 
is  beneficial  to  its  success  by  \irtue  of  keeping 
open  the  tin\-  spaces  through  which  anasto- 
motic processes  may  occur  and  tissue  fluids 
come  and  go.' 

A  case  has  already  been  mentioned  in  which 
the  whole  cheek  was  replaced  by  a  large  graft 
(Fig.  2).  In  another  case  the  graft  was  a 
distinct  failure,  patches  only  of  it  persisting 
while  the  areas  epithelized  over.  The  de- 
formity as  a  whole  has  not  thereby  been 
reduced.    A  flap  operation  is  now  indicated. 

Pressure  as  well  as  tension  is  applied  to  a 
Wolfe  graft  so  that  the  new  skin  is  firmh- 
pressed  on  to  its  new  bed  until  adherence  has 
taken  place.  Collections  of  blood  and  body 
fluids  are  thus  prevented  from  collecting  under 

^  To  cut  a  forehead  flap  in  rhinoplasty  one-third  larger  than  pattern 
is.  in  the  author's  opinion,  entirely  wrong.  It  should  be  cut  to  an  exact 
pattern  so  that  natural  moderate  tension  occurs  in  its  new  position. 


•■■  Fig.  33. 

have  been  provided  by  an  "outlay"  operation.  New  eye- 
brows have  been  grafted. 

Fig.  ^;j.     Illustrating  functional  cure  of  ectropion. 

the  graft.  Application  of  the  pressure  is 
secured  without  difticulty  on  the  forehead. 
On  the  nose  one  method  entails  the  use  of  a 
molded  splint  made  of  dental  modelling  com- 
position, which  is  in  its  turn  held  in  place  by 
strapping  by  a  spectacle  frame,  or  best  by  a 
splint  taking  its  fixation  point  from  the  upper 
teeth.  On  the  cheek  and  chin,  pressure  is 
apphed  with  difficulty.  In  any  case  a  dental 
appliance  carrying  an  arm  to  press  the  mold 
on  to  the  graft  is  indicated.  Further,  a  sphnt 
fixing  the  mandible  in  the  open  bite  position 
will  inhibit  most  cheek  movements,  while  the 
head  itself  may  be  secured  by  a  jury  mast. 
Another  and  effective  method  of  graft  fixation 
is  illustrated  in  Figure  34,  in  which  a  large 
\\'olfe  graft  was  apphed  to  the  lower  Up  and 
cliin,  and  pressed  there  by  a  mold  of  den- 
tal composition,  which  is  itself  fixed  by 
cross  sutures  from  areas  beyond  the  margin 
of  the  graft.  In  Figure  34  httle  rolls  of  gauze 
were  used  to  prevent  cutting  through  of  the 
retaining  sutures. 

Thiersch  grafts.  For  burned  faces  the 
Thiersch  graft  finds  its  best  use  when  ap- 
plied to  the  eyelids  by  the  author's  epithe- 
lial outlay  operation.  This  was  described 
■by    him    before    the    Ophthalmological    So- 
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Fig.  ,S4.  Wolfe  graft  to  chin,  "stent  "  or  dental  mold 
composition  pressing  the  graft  on  to  its  bed. 

ciety  of  England  in  May,  191S.'  Its 
principle  depends  on  the  method  of  skin 
grafting  described  by  Esser  as  the  epithelial 
inlay,  wliich  was  designed  for  entropic  condi- 
tions. The  author  modified  it  for  ectropic 
conditions. 

Technique  for  upper  Ud  ectropion  follows 
(Fig.  35):  To  deal  with  the  deep  scar  tis- 
sue that  usually  exists  between  inner  can- 
thus  region  and  nose,  an  extension  of  the 
skin  graft  is  carried  from  either  upper  or  lower 
lid  operation.  In  other  cases  a  separate  graft 
at  a  later  stage  is  placed  over  this  area,  and 
pressed  into  position  by  a  crescentic  shaped 
mold  which  is  only  partly  buried. 

The  results  of  the  outlay  operation,  both 
in  appearance  and  function,  are  uniformly 
good  in  all  cases  of  ectropion,  except  that  class 
in  which  the  musculature  of  the  hds  has  been 
destroyed  by  fire.  Improvement  only  is  to 
be  expected  here.  Disappointment  also  must 
be  anticipated  when  a  graft  is  applied  to  a 
bed,  the  tissues  of  which  are  still  undergoing 
contractile  fibrotic  processes.  The  graft  at 
first  appears  perfect  and  adequate,  but  as  the 
underlying  tissue  contracts  the  graft  shrinks 
with  it.  Such  failure  must  not  be  attributed 
to  the  graft  or  to  the  method,  but  to  the  choice 
of  operation  time.  In  the  interests  of  the 
patient's  eyesight,  such  a  too  early  operation 
may  have  to  be  undertaken,  but  an  emergency 
covering  to  the  lid  is  better  found  by  using  a 
forehead  or  cheek  flap  if  available. 

'  Tr.  Ophth.  Soc.  of  England,  igiS,  May. 
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Fig.  35.  Diagram  of  the  author's  "epithelial  outlay" 
operation.  Modified  from  Esser.  Drawn  by  S.  Horns- 
wick. 


Other  practical  failures  of  this  operation 
are  due  to  failures  of  technique  arising  from 
non-observance  of  the  following  points:  The 
graft  should  be  well  and  evenly  cut  in  one 
piece  (thick  grafts  are  not  contra-indicated 
except  that  they  are  more  difficult  to  handle) ; 
every  part  of  the  mold  must  be  covered  by 
the  graft  which  should  be  gently  stretched 
over  it  so  that  no  wrinkles  or  excess  skin 
remain.  (Examples  of  the  outlay  operation 
are  illustrated  in  Figure  36.) 
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Fig.  36.      A  typical  case  treated  by  tlie  "epitlielial  outlay 
ricial  ectropion. 


operation.      Cordite  burn  with  very  severe  cicat- 


Aj'tcr-ircalmcnt  in  the  various  methods  de- 
scribed, differs  with  each  method,  as  well  as 
with  each  individual  case.  The  Thiersch  graft 
requires  none  until  the  removal  of  the  mold, 
7  to  10  days;  Wolfe  grafts  have  the  pressure 
maintained  for  3  to  5  days  as  a  rule.  After 
this  the  state  of  the  transplant  determines 
the  treatment.  Hot  saline  dressings  promote 
circulation  in  the  new  graft,  but  cases  also  do 
well  when  no  dressing  is  apphed.  Inflamed 
areas  around  stitches  should  be  instantly 
dealt  with,  and  collections  of  fluid  expressed. 

As  early  as  the  tliird  day  it  is  possible  to 
label  portions  of  the  graft  as  definitely  taken, 
while  it  may  be  as  late  as  the  tenth  day  before 
a  definite  circulatory  life  appears  in  other 
parts  of  it.     In  other  parts  again,  the  super- 


ficial epithehum  alune  desquamates,  while 
complete  failure  can  only  be  recorded  when 
the  graft  comes  away  as  a  black  layer  in  its 
entire  thickness. 

In  regard  to  large  flaps  of  doubtful  \itaUty 
much  of  the  above  applies,  but  the  most 
successful  method  of  treating  such  a  flap 
would  appear  to  be  by  keeping  it  warm  and 
moist,  from  the  time  of  operation  until  the 
danger  is  past.  Thus  the  circulation  in  the 
end  vessels  and  spaces  is  aided  so  that  stasis 
and  thrombosis  do  not  so  readily  occur. 

In  the  efiicient  fixation  of  the  graft,  and  in 
the  artificial  promotion  of  its  circulatory 
activity  by  warmth,  electricity,  or  chemical 
processes,  lie  thepromiseof  progressin  success- 
ful Wolfe  grafting. 
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GUNSHOT  FRACTURE  OF  THE  FEMUR  1 

By  sir  ANTHONY  BOWLBY,  K.C.B.,  K.C.M.G.,  K.C.V.O.,  F.R.C.S.,  Loxdox 


G  UN  SHUT  fracture  of  the  femur  occurs 
in  about  one  and  a  half  per  cent  of  all 
wounded  men.  It  is  one  of  the  most 
dangerous  injuries  of  war,  but  it  must  be 
realized  at  once  that  the  danger  is  propor- 
tionate to  the  extent  and  nature  of  the  injury 
of  the  soft  tissues  even  more  than  to  the 
extent  of  the  bone  lesion  Thus,  it  is  well 
known  that  a  spent  bullet  wliich  glances  off 
the  femur  and  just  breaks  it  may  cause  a 
minute  entry  and  exit  wound  and  a  fracture 
which  is  much  more  hke  a  simple  fracture  than 
a  compound  one.  On  the  other  hand,  a  large 
shell  fragment  may  tear  awaj-  the  greater 
part  of  the  hamstring  muscles  and  the  skin 
covering  them,  and  may  inflict  so  severe  an 
injury  that  even  if  the  femur  is  not  fractured, 
the  lesion  of  the  soft  parts  alone  ma}'  well 
prove  fatal. 

In  the  South  African  War  of  1899  to  1902, 
it  was  the  former  class  of  fracture  which  pre- 
dominated, for,  not  only  were  there  very  few 
high  explosive  shells  used,  but  the  rifle 
bullets  were  generally  fired  at  a  range  of  over 
loco  yards  and  were  of  a  shape  which  caused 
the  minimum  of  injury  to  the  soft  tissues  and 
the  very  smallest  wounds  of  entrance  and  exit. 
It  thus  happened  that  the  majority  of  cases 
did  well,  and  that  the  experience  of  fracture 
of  the  femur  in  the  South  African  War  was  of 
but  little  help  in  1914,  although  it  did  demon- 
strate ver\-  clearly  the  value  of  the  "  Hodgen" 
splint,  and  its  superiority  to  the  time-honored 
"Long  Listen." 

In  the  recent  war,  fractures  of  the  femur 
were  generally  inflicted  cither  by  wedge-like 
bullets  fared  at  quite  short  range  from  machine 
guns,  or  else  by  fragments  of  high-explosive 
shells  which  were  often  very  large,  being  parts 
of  shells  which  themselves  weighed  from  60 
to  200  pounds  or  more.  Extensive  tearing  of 
the  muscles  was  therefore  the  rule,  and  in 
many  cases  the  patient  had  other  wounds  in 
addition.  In  the  early  days  of  the  war, 
shrapnel  shell  was  extensively  used  by  the 
Germans,  and  it  was  much  used  by  both  the 


British  and  the  French  throughout  the  whole 
war.  The  lower  velocity  of  its  round  bullets 
caused  it  to  produce  much  less  injury  to  bone 
and  muscle,  than  the  rifle  bullet  firccl  at  short 
range  or  than  the  fragments  of  high-explosive 
shell. 

Another  very  important  factor  to  be  con- 
sidered in  estimating  the  danger  of  fracture  of 
the  femur  is  the  length  of  time  that  is  often 
liable  to  elapse  before  the  patient  can  be 
adequately  treated.  If  in  France  a  man  were 
wounded  in  our  own  trenches  or  in  billets 
there  was  very  little  delay,  but,  on  the  other 
hand,  if  he  was  wounded  in  an  attack  on  the 
enemy's  position  it  was  often  impossible  to 
attempt  to  move  him  until  nightfall,  and  he 
could  not,  of  course,  help  himself  to  get  to  an 
aid  post.  The  result  was  that  before  the 
patient  could  be  treated  he  was  often  weakened 
by  continued  bleeding,  by  hunger  and  thirst, 
or  by  exposure  to  cold  through  lying  out  in 
mud  and  water,  or  through  being  soaked  b}- 
heavy  rain. 

Conditions  such  as  these  will  always  cause 
a  very  high  rate  of  mortality,  whatever 
treatment  is  adopted. 

TRE.ATMEXT 

The  treatment  of  these  fractures  falls 
naturally  into  two  divisions:  first,  treatment 
at  the  front;  second,  treatment  at  the  gen- 
eral hospitals. 

TREATMENT  AT  THE  FRONT 

At  the  beginning  of  the  war  the  splints 
supplied  at  the  British  front  were  very  in- 
efficient as  well  as  very  few,  for  the  only 
splints  available  were  long  wooden  splints  of 
the  Liston  type,  but  both  too  tliin  and  too 
narrow  to  be  satisfactory.  A  rifle  made  a 
better  splint.  Within  a  few  months  I  was  able 
to  obtain  supplies  of  stouter  splints  made  with 
a  metal  bracket  8  inches  long  so  as  to  permit 
access  to  the  wound,  and  these  proved  very 
serviceable  and  were  emploj-ed  for  nearh-  a 
year  and  a  half  at  the  aid  posts  and  held 
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ambulances.  In  1915,  Colonel  Max  Page 
devised  a  splint  made  of  flexible  metal  and  of 
the  "Thomas"  type,  and  by  the  end  of  the 
same  year  Sir  Robert  Jones's  advocacy  of  the 
"Thomas  knee  sphnt"  had  resulted  in  its 
employment  in  many  units.  At  about  the 
same  time,  Sir  Cuthbert  Wallace,  in  con- 
junction with  Colonels  Richards  and  Frankau, 
perfected  the  now  well-known  "stretcher- 
suspension-bar"  which  enabled  the  patient  to 
be  carried  on  a  stretcher  with  the  lower  ex- 
tremity suspended.  The  use  of  the  Thomas 
splint  was  soon  adopted  throughout  the  en- 
tire front  and  was  demonstrated  by  the  con- 
sulting surgeons  in  every  field  ambulance  in 
the  British  Army.  The  application  of  what 
came  to  be  called  the  "Thomas  outfit"  (i.e., 
Thomas  knee  splint  and  suspension  bar)  was 
also  taught  to  all  the  field  ambulance  orderlies 
and  regimental  stretcher  bearers,  and  it  was 
further  ordered  that  when  a  man  with  a 
fractured  femur  was  found  on  the  battle  field 
the  splint  was  always  to  be  applied  before  the 
trousers  were  cut  open  or  the  wound  dressed, 
and  that  the  boot  should  also  be  left  on  the 
foot.  The  object  in  view  was  to  immobilize 
the  fracture  before  the  limb  was  much  handled, 
and  also  to  apply  the  splint  with  as  little  loss 
of  time  as  possible.  A  back-splint  or  a 
kettle-holder  splint  was  often  applied  in 
addition. 

When  the  use  of  the  "Thomas  outfit" 
became  general  the  transport  of  the  patient 
to  the  casualty  clearing  station  was  very 
greatly  simplified,  for,  as  soon  as  the  limb  was 
fixed  in  extension  and  slung,  pain  was  either 
altogether  prevented  or  reduced  to  a  mini- 
mum, bleeding  was  soon  checked  and  the 
steadying  of  the  fragments  eft"ectually  pre- 
vented further  injury  to  the  soft  tissues  and 
the  spread  of  sepsis.  The  consequence  was 
that  patients  arrived  in  infinitely  better  condi- 
tion than  previously,  and  shock  was  no  longer 
so  serious.  The  value  of  this  early  splinting  of 
fractures  was  unexpectedly  demonstrated 
when  in  May,  1918,  several  French  Divisions 
came  to  the  Kemmel  area.  Their  journey 
had  been  hurried,  and  efficient  splints  had  not 
been  provided,  so  that  when  fighting  began 
many  patients  arrived  in  British  casualty 
clearing  stations  with  fractures  unsplinted. 


The  condition  of  these  men  was  an  object 
lesson  to  those  who  had  not  been  at  the  front 
in  the  earlier  days  of  the  war,  for  evidence  of 
shock  and  loss  of  blood  predominated  in  them, 
while  the  cases  arriving  at  the  same  casualty 
clearing  station  from  the  British  field  ambu- 
lances were  in  good  condition.  The  necessary 
splints  were  at  once  provided. 

The  method  I  have  sketched  of  applying 
first-aid  treatment  to  cases  of  fractured  femur 
was  not  materially  altered  in  the  British  Army 
during  the  last  two  and  a  half  years  of  the 
war.  It  is,  of  course,  very  probable  that 
further  improvements  will  be  developed,  but 
it  appearecl  to  us  when  hostilities  came  to  an 
end  that  for  the  time  being  we  had  found  a 
very  efficient  method  of  treating  these  frac- 
tures on  the  battle  field. 

We  found  that  the  best  means  of  applying 
traction  on  the  field  was  by  steel  calipers 
fixed  to  the  sole  of  the  boot  below  the  instep. 
In  the  absence  of  these  a  steel  skewer  may  be 
passed  through  the  boot  leather,  but  has  the 
disadvantage  of  spoiling  the  boot.  Either  a 
clove-hitch  bandage  or  a  so-called  "surgical 
spat"  was  liable  to  cause  too  much  pressure 
on  the  thin  skin  of  the  dorsum  of  the  foot  and 
consequent  sloughing  if  left  on  for  long. 

On  arrival  at  the  casualty  clearing  station 
the  routine  treatment  was  to  anaesthetize  the 
patient,  then  take  off  the  splint  and  dressings, 
and  thoroughly  remove  with  knife  and  for- 
ceps all  damaged  tissues  and  foreign  bodies. 
Before  this  could  be  done  it  was  often  neces- 
sary to  employ  measures  to  combat  shock  or 
loss  of  blood,  and  in  most  cases  gas  and  oxygen 
were  the  anaesthetics  for  choice. 

After  the  operation  was  completed  the 
Thomas  splint  was  again  apphed,  but  this 
time  the  extension  was  fixed  to  the  skin  by 
strapping  or  glue.  Then,  as  soon  as  the 
patient's  condition  permitted,  he  was  removed 
to  the  ambulance  train,  en  route  for  the 
general  hospital  area 

Primary  amputation.  In  a  large  number  of 
cases  of  fracture  of  the  femur,  primary  ampu- 
tation is  absolutely  necessary  and  should  be 
performed  as  soon  as  the  state  of  the  patient 
permits.  In  the  latter  half  of  the  war,  the 
employment  of  improved  methods  of  trans- 
port and  of  resuscitation  enabled  amputation 
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to  be  performed  on  many  more  patients  than 
in  1914  and  1915. 

The  conditions  which  commonlj-  necessitate 
early  amputation  may  be  briefly  suimned  up 
as  follows: 

1 .  Complete  smashing  of  large  area  of  bone. 

2.  Extensi^•e  comminution  of  the  lower 
articular  end  of  the  femur. 

J .  Laceration  of  the  femoral  vessels. 

4 .  Extensive  destruction  of  muscles  or  skin. 

5.  Gas  gangrene. 

It  must  be  recognized  that  primary  ampu- 
tation for  fracture  of  the  femur  is  attended 
with  a  very  much  higher  death  rate  than  is 
amputation  in  the  thigh  for  injuries  of  the  leg, 
and  also  that  the  liigher  up  the  limb  is  re- 
moved the  greater  is  the  mortality.  Primary 
amputation  at  the  hip-joint  is  so  uniformly 
fatal  that  it  had  better  not  be  performed  at  all. 

TRE.^TilEXT  AT  THE  GENERAL  HOSPITALS 

The  first  duty  of  the  general  hospital  sur- 
geons was  to  operate  on  those  cases  which  had 
not  been  operated  upon  at  the  front,  and  at 
the  end  of  ^larch,  1918,  when  all  the  casualty 
clearing  stations  of  the  Third  and  Fifth 
Armies  had  been  forced  to  retire,  the  bulk  of 
the  operating  work  fell  to  the  lot  of  the 
general  hospitals.  If,  however,  thorough  ex- 
cision had  been  satisfactorily  performed  at  the 
front  in  good  time,  as  was  usually  the  case, 
then  the  patient  on  arrival  was  put  to  bed  and 
allowed  to  remain  undisturbecl  for  a  day  or 
two,  to  recover  from  all  he  had  gone  through. 
During  this  period  many  patients  improved 
very  rapidly  in  every  way. 

In  man}^  cases,  after  this  period  of  rest, 
another  apparatus  was  substituted  for  the 
Thomas  splint,  and  in  the  putting  up  of  these 
fractures  an  immense  amount  of  ingenuity 
and  skill  was  developed  throughout  the  whole 
of  the  bases  in  France.  The  names  of  ]Major 
Sinclair  and  Major  Pearson  must  be  given  a 
special  place  in  this  relation  because  the}^  were 
the  earliest  and  most  ingenious  of  the  pioneers, 
but  man)'  other  surgeons  became  equally  de- 
serving of  distinction  subsequently. 

The  details  of  the  methods  employed  have 
been  so  weU  described  and  illustrated  by 
various  surgeons,  in  the  Journal  of  the  Royal 
Army  Medical  Corps,  in  the  British  Journal 


of  Surgery,  and  elsewhere,  that  it  would 
serve  no  good  purpose  if  I  were  to  follow  in 
their  footsteps.  I  will,  therefore,  only  at- 
tempt to  indicate  the  general  principles  which 
were  common  to  most  centers,  merely  premis- 
ing that  the  greatest  benefit  and  progress 
resulted  when,  at  the  end  of  191 7,  cer- 
tain hospitals  in  every  area  were  specially 
selected  and  equipped  for  the  treatment  of 
fractures  of  the  femur,  and  when  the  sur- 
geons of  these  hospitals  had  acquired  experi- 
ence in  the  work. 

PMNCIPLES   OF   TREATMENT 

First.  The  first  general  principle  whicii 
was  universally  adopted  was  that  the  appara- 
tus employed  should  be  a  skeleton  metal 
splint,  and  that  this  should  be  used  so  as  to 
enable  traction  to  be  applied  either  directly 
downward  or  else  in  various  degrees  of  ab- 
duction or  flexion.  This  was  the  essential 
foundation  upon  which  all  else  was  based. 

Second.  The  direction  of  the  traction  and 
the  amount  of  flexion  or  abduction  required 
were  guided  throughout  by  frequent  roent- 
genograms. These  were  always  taken  by  a 
movable  X-ray  apparatus  brought  to  the  side 
of  the  bed,  and  by  the  aid  of  these  the  position 
of  the  fragments  was  altered,  so  as  to  obtain 
accurate  apposition.  Without  the  frequent 
use  of  X-rays  at  the  bedside  it  is  not  possible 
to  obtain  uniformly  good  results. 

Third.  The  length  of  the  limb  was  at 
first  measured  daily  and  aftersvard  less  fre- 
quently, and  it  was  found  most  useful  to  keep 
a  "chart  of  shortening"  (or  lengthening)  over 
the  patient's  bed.  It  became  the  custom  to 
apply  extension  until  the  injured  limb  was 
definitely  longer  than  its  fellow,  as  it  was 
found  that  this  gave  the  best  end-results. 
It  is  most  important  to  bear  in  mind  that  even 
when  the  main  fragments  of  bone  are  sepa- 
rated by  an  interval  of  one  or  two  inches, 
the  gap  can  he  completely  filled  by  unv  bone. 

Fourth.  "Fixed''  extension  proved  to  be 
not  so  good  as  "continuous"  extension. 
The  traction  can  be  employed  either  by  fixing 
the  foot  and  then  lifting  the  end  of  the  bed 
and  letting  the  weight  of  the  patient  act 
as  the  extending  agent,  or  else  by  applying 
weight  traction.     On  the  whole,  the  use  of 
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the  patient's  own  bod}'  weight  was  the  method 
most  in  fa\'or. 

Fifth.  Movements  of  the  knee-joint  were 
begun  early,  and  slight  flexion  of  the  knee  was 
always  preferred  to  traction  on  the  fully 
extended  limb. 

The  early  experience  of  the  war  had  shown 
us  that  unless  special  precautions  were  taken, 
a  permanently  partially  still"  knee-joint  was 
extremely  common.     This  might  be  due  to 

(a)  mild  sepsis,  (b)  fracture  near  the  articula- 
tion, (c)  loss  of  elasticity  and  scarring,  and 
adhesion  of  muscles,  tendons,  and  skin. 
Captain  Watkin  Williams  devised  a  very 
simple  metal  apparatus  which  was  attached 
to  the  main  splint  and  enabled  the  knee  to 
be  freely  moved  or  lixed  at  any  angle  of 
flexion  Colonel  Besley,  of  the  Chicago  unit, 
gave  great  help  by  the  calipers  wliich  he 
de\dsed.  These  were  flxed  above  the  condyles 
of  the  femur  and  were  especially  valuable 
for  cases  of  fracture  of  the  lower  third  of  the 
femur,  for  their  use  completely  overcame  the 
flexion  so  common  in  these  cases,  and  they  also 
enabled  the  knee-joint  to  be  freely  moved 
without  disturbing  the  traction  on  the  femur. 
Many  surgeons  employed  "caliper  extension" 
for  all  their  cases.  It  should  be  noted  that 
if  calipers  are  employed  the  following  pre- 
cautions are  necessary:  (a)  rigorous  asepsis, 

(b)  avoidance   of   the   synoxaal   membrane, 

(c)  avoidance  of  the  thin  articular  bone  of  the 
condyles  by  fixing  the  calipers  on  the  denser 
bone  at  the  level  of  the  adductor  tubercle, 

(d)  the  use  of  any  simple  method  for  prevent- 
ing the  too  deep  penetration  of  the  bone  by 
the  points  of  the  calipers. 

Sixth.  For  fractures  about  the  upper 
third  and  the  neck,  the  patient  was  placed 
either  upon  the  hammock-like  swing  cradles 
invented  and  described  by  Major  Sinclair, 
or  else  upon  the  special  segmented  mattress 
designed  by  Major  Pearson.  This  latter  was 
adopted  late  in  1918  by  the  Army  Medical 
Department  for  the  treatment  of  all  cases 
of  fixture  of  the  femur  under  treatment  in 
England,  and  has  been  fully  figured  and  de- 
scribed by  Major  Pearson  in  his  book.' 

Seventh.  When  union  was  sufficiently  ad- 
vanced it  was  the  custom  to  get  patients  out 

1  Fractured  Femurs,    Pearson  and  Drummond,  igi7. 


of  bed  while  maintaining  the  length  of  the 
limb  by  the  application  of  "walking  caliper 
splints"  fixed  to  the  heel  of  the  boot.  If 
these  were  employed,  the  use  of  the  limb 
accelerated  the  formation  of  callus,  but  if 
they  were  not  pro\'ided,  many  limbs  yielded 
and  became  bowed  in  attempts  to  walk. 

Eighth.  The  treatment  of  the  wounds  was 
on  general  principles,  but  in  the  year  1918  very 
great  benefit  resulted  from  early  "delayed 
primary  suture "  or  from  "secondary  suture. " 
Cases  so  treated  showed  a  more  rapid  union 
of  the  fracture  and  a  great  shortening  of  the 
period  of  pyrexia.  They  also  were  much  less 
liable  to  late  necrosis  of  fragments  and  to 
secondary  abscess.  The  natural  result  was  a 
decreased  mortality  in  sutured  cases  as  com- 
pared to  those  unsutured,  and  a  great 
diminution  in  the  amputation  rate.  In  cases 
which  could  not  be  sutured,  the  period  of 
suppuration  was  often  shortened  bj^  the 
emplo^-ment  of  Carrel's  methods. 

Ninth.  The  question  of  the  removal  of  bone 
was  not  entirely  settled  when  the  war  ended. 
There  was  no  doubt  of  the  ad\isability  of  re- 
moving badly  smashed  fragments  which  had 
been  completely  separated.  But,  while  most 
surgeons  chd  not  advocate  the  removal  of 
more  than  this  some  operators  followed  the 
advice  of  Leriche  and  practiced  "subperios- 
teal removal"  of  many  of  the  partially 
detached  fragments  also.  There  seems  no 
doubt  that,  on  the  one  hand,  the  removal  of 
all  fragments  which  might  necrose  hastens  the 
healing  of  the  wound,  while,  on  the  other  hand, 
this  removal  delays  the  union  of  the  fracture, 
and  in  the  opinion  of  some  very  competent 
observers  has  been  responsible  for  permanent 
non-union  in  not  a  few  instances. 

THE  MORTALITY  AND  THE  RESULTS  OE  FRAC- 
TURE OF  THE  FEMUR  CAUSED  BY  GUN- 
SHOT WOUNDS 

In  the  year  1917  a  rapport  by  Lieutenant 
Colonel  Max  Page  was  read  at  a  meeting  of 
the  Inter-Allied  Conference  in  Paris.  This 
rapport  was  the  sequel  to  an  enquiry  in 
England  as  to  the  results  of  fracture  of  the 
femur  in  1914,  1915,  and  1916,  and  it  was 
evident  that  many  of  these  were  very  unsatis- 
factory.   A  large  percentage  of  the  patients 
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was  suffering  from  one  or  more  of  the  following 
conditions: 

1.  Shortening  of  the  limb  of  more  than  i 
inch,  and  sometimes  of  2  or  3  inches. 

2.  Union  of  the  fragments  in  baa  p    ition. 

3.  Stillness  of  the  knee-joint. 

4.  Sinuses. 

In  a  smaller  number  of  cases  there  was 
stiffness  of  the  hip-joint,  necrosis  of  large 
fragments,  or  imperfect  union.  A  large  pro- 
portion of  the  patients  walked  very  badly. 

These  results  made  it  evident  that  the 
methods  of  surgical  treatment  and  the  condi- 
tions for  the  hospitalization  of  patients  in 
1914,  1915,  and  1916  were  not  satisfactory, 
although  before  the  enquiry  b}'  Lieutenant 
Colonel  Page  earl}^  in  191 7,  many  improve- 
ments in  splints  had  already  been  adopted  in 
France. 

The  previous  conditions  and  methods  of 
treatment  may  be  very  briefly  described. 

In  the  year  I9i4-i9i5ithad  been  necessary 
to  send  all  patients  to  England  as  early  as 
possible.  This  was  due  to  the  fact  that  there 
was  not,  at  the  rime,  sufficient  accommoda- 
tion in  France  for  the  large  numbers  of  the 
wounded,  but  there  is  no  doubt  that  the 
journey  was  bad  for  the  patients. 

During  the  same  period  the  splints  most 
commonly  employed,  both  in  France  and 
England,  were  long  wooden  splints  of  the  type 
known  in  England  as  "Liston's. "  Towards 
the  end  of  191 5  skeleton  metal  splints  began  to 
be  used  in  France,  and  during  the  year  1916 
the  "Thomas"  splint  came  into  universal  use 
at  the  casualty  clearing  stations.  During  this 
year  also  the  "stretcher  suspension  bar,"  for 
use  with  the  Thomas  spHnt  (so  long  as  the 
patient  remained  on  his  stretcher),  became  a 
part  of  the  regular  equipment. 

It  was  during  the  Battle  of  the  Somme  in 
1916  that  for  the  first  time  during  heavy 
fighting,  both  the  Thomas  splint  and  the 
"stretcher  suspension  bar"  were  supplied  to 
the  field  ambulances  of  the  Fourth  and 
Fifth  Armies,  and,  at  the  end  of  that  year  and 
in  the  beginning  of  191 7,  both  these  apph- 
ances  were  sent  up  to  the  regimental  aid  posts 
of  all  armies  and  were  commonly  applied  as 
soon  as  the  stretcher-bearers  found  the 
wounded  men. 


During  the  year  191 7  the  patients  at  the 
bases  in  France  were  generally  treated  by 
skeleton  metal  sphnts  and  extension,  by  the 
methods  demonstrated  to  the  Inter-.\llied 
Conference  by  ^lajor  Sinclair,  but  it  became 
evident  that  yet  better  results  could  be  ob- 
tained, and  this  object  was  achieved  in  1918 

by— 

1 .  Retaining  patients  in  France  as  long  as 
possible  before  the  journey  to  England. 

2.  The  creation  of  special  hospitals  with 
specially  trained  staff's  of  surgeons  and  nurses. 

The  bombing  of  the  hospital  bases  in  France 
in  June,  1918,  resulted  further  in  the  creation 
of  special  hospitals  for  fractured  femurs  in 
England  also,  under  the  guidance  of  Sir 
Robert  Jones. 

The  effect  of  these  various  measures  was 
that  many  hv'esand  limbs  were  saved,  and  that 
the  limbs  saved  hav-e  shown  very  much  less 
permanent  disabihty  than  formerly 

The  mortality  at  tlie  front  in  the  early  days 
of  the  War  cannot  be  directly  compared  with 
the  mortality  at  the  front  in  the  year  1918, 
because  the  conditions  were  totally  different. 
In  1914-1915,  whenever  there  was  heavy 
fighting,  practicaU}'  all  patients,  however  bad 
their  condition,  were  at  once  sent  to  the  base 
hospitals  by  ambulance  trains,  because  the 
casualty  clearing  stations  were  far  too  few  and 
too  small  to  accommodate  them;  and  very 
large  numbers  of  patients  merely  passed 
through  these  units  on  their  way  to  the  train. 
Yet,  even  then,  it  was  found  that  not  less  than 
16  per  cent  of  one  thousand  consecutive  cases 
died  at  the  front,  and  it  was  estimated  that 
the  total  mortahty  in  France  was  at  least  40 
per  cent,  exclusive  of  those  who  subsequently 
died  in  England,  so  that  the  death  rate  was 
altogether  not  less  than  40  to  50  per  cent. 

These  figures  are,  however,  rather  mis- 
leading, for  all  cases  of  fractured  femur  are 
included  in  them,  and  among  these  not  less 
than  20  or  30  per  cent  had  either  such  serious 
local  comphcations  as  injury  to  the  main 
vessels,  extensive  comminution  into  a  joint, 
or  widespread  laceration  and  destruction  of 
large  masses  of  muscle,  while  many  other 
patients  had  multiple  wounds  inv^olving  other 
hmbs  or  the  viscera  of  the  thorax  or  abdomen. 
It  is   not   always   possible   to   differentiate 
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between  all  these  conditions,  and  it  must  be 
understood  that  the  figures  used  in  this 
communication  include  all  patients  in  whom 
the  femur  was  fractured,  whatever  compUca- 
tions  there  might  have  been. 
'  The  total  mortality  in  the  year  1918  may  be 
estimated  from  the  following  figures.  It  has 
been  found  impossible  to  ascertain  accurately 
the  exact  number  of  all  cases  and  the  results 
in  all  casualty  clearing  stations,  because  of  the 
difiiculties  encountered  in  the  retreat  of  March 
and  April,  but  sufficient  records  have  been 
obtained  to  enable  satisfactory  conclusions  to 
be  drawn. 

AT  THE  FRONT 

Of  3,141  cases  admitted  into  various  clear- 
ing stations,  550  died;  i.e..  17.5  percent.  Of 
these  cases  appro.ximately  21  per  cent  were 
treated  by  amputation.  The  mortality  of  the 
amputated  cases  was  about  33  per  cent. 
These  are  included  in  the  total  550  deaths 
recorded  above. 

It  was  estimated  that  in  between  20  and  30 
per  cent  of  the  total  number  of  3,141,  there 
were  multiple  wounds  or  such  other  serious 
complications  as  have  been  alluded  to  above. 
The  mortality  was  very  much  liigher  in  this 
class  than  in  the  remaining  70  per  cent. 

AT  THE  BASE  HOSPITALS 

During  the  year  1918,  there  were  treated 
in  the  General  Hospi tals at  the  basesin  France, 
5,025  patients.  Of  these  547,  or  10.8  per 
cent.  died.  Of  these  5,025  cases,  513  were 
treated  bj^  amputation,  or  10.2  per  cent.  The 
mortality  of  the  amputated  cases  was  about 
33  per  cent.  .All  these  are  included  in  the 
figure  of  547  given  above 

Enquiry-  in  England  shows  that  the  mortal- 
ity in  the  special  hospitals  more  recently 
created  has  been  very  low  and  has  generalh' 
been  about  i  or  2  per  cent.  This  is  due  to  the 
fact  that,  first,  the  majority  of  all  the  cases 
were  kept  in  France  in  1918  until  union  liad 
occurred  and  the  wounds  had  healed;  second, 
even  in  times  of  stress  the  worst  cases  were 
always  retained  in  the  special  hospitals  in 
France. 

Amputations  in  England  have,  for  the 
same  reasons,  been  few. 

From  a  consideration  of  the  above  figures 


it  may  be  concluded  that  during  the  year  1918 
the  lotal  moiiality  of  all  cases  of  fracture  of  the 
femur  at  the  front,  at  base  hospitals  in  France, 
and  in  England,  amounted  to,  approximately, 
30  per  cent. 

It  must,  however,  be  again  pointed  out  that 
a  very  large  proportion  of  the  deaths  occurred 
in  men  who  had  other  serious  injuries,  and 
there  is  no  doubt  that  in  not  a  few  of  these, 
death  was  not  due  to  the  fracture  of  the 
femur,  but  to  wounds  of  the  Anscera  or  to  the 
shock  caused  by  multiple  injuries.  ^ly  own 
impression  is  that  the  mortality  of  uncom- 
plicated fractures  of  the  femur  due  to  "gun- 
shot" wounds,  and  treated  throughout  by  the 
most  modern  methods  is  not  more  than  20  per 
cent,  and  this  conclusion  has  been  arrived  at 
after  a  long  experience  of  these  cases  both  at 
the  front  and  in  the  base  hospitals,  and  after 
an  examination  of  many  statistics. 

AMPUTATIONS 

A  very  large  number  of  the  deaths  fol- 
lowed amputation,  and  about  27  per  cent  of 
all  the  patients  with  fracture  of  the  femur 
lost  the  limb  either  by  primar}-  or  secondary 
amputation.  It  will  also  be  noted  that  in  one- 
third  of  all  the  amputations,  the  operation 
failed  to  save  life. 

At  the  front  the  most  common  cause  for 
amputation  was  that  the  extent  and  severity 
of  the  injury  rendered  it  impossible  to  save  the 
hmb.  In  other  cases  laceration  of  the  main 
vessels  was  the  cause.  In  many  cases  the 
operation  was  performed  for  gas  gangrene. 

Many  fives  were  saA-ed  by  the  employment 
of  blood  transfusion  and  by  the  use  of  gas  and 
oxygen  as  an  anaesthetic. 

At  the  base  hospitals  the  presence  of  gas 
gangrene  was  almost  as  often  the  cause  of 
amputation  as  at  the  front,  but  in  a  good 
many  cases  the  development  at  a  later  stage 
of  intractable  sepsis  called  for  the  remo-val  of 
the  Hmb.  It  must,  however,  be  remembered 
that  in  March  and  April,  1918,  several 
hundred  cases  had  to  be  sent  to  the  base  for 
operations  which  would  ordinarily  have  been 
performed  in  the  casualty  clearing  stations. 

The  following  figures  of  one  general  hospital 
may  be  taken  as  examples.  Out  of  71  ampu- 
tarions,  gas  gangrene  caused  24;  acute  sepsis. 
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29;  dry  gangrene,  3;  secondary  hfcmorrhage, 
9;  osteomyelitis,  etc.,  6. 

FINAL   RESULTS 

The  final  results  obtained  in  the  limbs  that 
were  saved  show  a  very  great  impro\-ement  on 
those  of  the  early  part  of  the  War.  They  may 
be  briefly  summarized  as  follows: 

I.  Shortening.  The  methods  of  treatment 
of  1918  guarantee  that  unless  there  has  been 
very  extensive  loss  of  bone  no  shortening  need 
occur.  It  has  been  showm  that  even  when  i  or 
2  inches  of  the  femur  have  been  destroyed, 
the  gap  can  be  filled  by  new  bone,  and  that, 
consequently,  there  is  no  objection  to  main- 
taining the  fractured  ends  in  full  extension. 

It  had  formerly  been  the  practice  of  some 
surgeons  to  allow  the  separated  fragments  to 
come  together  so  as  to  promote  union,  but  it  is 
certain  that  this  should  not,  in  the  future,  be 
a  regular  practice. 

Practical  experience  has  also  shown  that  it 
is  more  difficult  to  obtain  a  full-length  limb 
in  cases  of  simple  fracture,  such  as  occur 
commonly  in  civil  practice,  for  the  uninjured 
muscles  oft'er  far  greater  resistance  than  those 
in  a  Hmb  wounded  by  shell  or  bullets,  and 
more  extension  is,  consequently,  required. 
The  amount  of  shortening  following  gunshot 
fractures  is  shown,  by  the  following  figures, 
to  have  steadily  decreased  in  each  year  of  the 
War. 

For  these  we  are  indebted  to  Major  Stout, 
X.  Z.  M.  C  ,  and  they  inc.ude  every  case  of 
fractured  femur  in  the  New  Zealand  Corps. 


Year 
1916 
IQI7 
igiS 


NEW  ZEALAND  FIGURES 
Cases  Average  Shortening  in  Inches 

54  I -345 


116 
go 


■957 
.25 


TWO  SPECIAL  BRITISH  GENERAL  HOSPITALS 

IN  FRANCE,   1918 
Cases  Average  Shortening  in  Inches 

343  °-2 

60  0.2 

Of  these  60,  36  had  no  shortening. 

Major  Pearson,  S.  A.  M.  C,  has  supplied 
the  following  figures : 

A  SPECLAL  HOSPITAL  IN  ENGLAND,   1918 


Average  Shortening  of  the 

Cases 

No  Shortening 

Remaining  2q  Cases 

6S 

39 

0.5  inch 

Other  hospitals  show  similar  results,  and  it 
will  be  seen  that  the  majority  of  the  patients 
recovered  wnthout  any  shortening  and  that  in 
only  about  s  per  cent  of  all  cases  was  there 
more  than  i  inch  of  shortening.  Thus,  of  the 
90  New  Zealand  cases  in  1918,  only  two  had 
more  than  an  inch  of  shortening,  and  both  of 
these  patients  had  lost  a  good  deal  of  bone. 

The  records  of  the  various  special  hospitals 
necessarily  vary  somewhat,  but  the  figures 
quoted  are  sufficient  to  prove  that  the  previ- 
ous diflaculties  in  obtaining  limbs  of  good 
length  after  gunshot  fractures  of  the  femur 
have  been  completely  overcome,  and  that 
ec[ually  good  results  should  be  generally 
obtained  in  civilian  practice  as  well  as  in  war. 

2.  Malposition.  The  commonest  displace- 
ment is  a  falling  back  of  the  lower  fragment. 
The  difficulties  of  correcting  malposition  al- 
most disappeared  in  France  as  soon  as  a  full 
length  limb  could  be  secured.  A  small  per- 
centage of  the  fractures  near  the  knee  and  the 
hip  recovered  with  some  displacement  remain- 
ing, but  at  least  80  per  cent  of  the  whole  of 
the  cases  recovered  with  good  position. 

In  fractures  of  the  shaft,  good  position  can 
practically  always  be  secured,  but  it  is  most 
important  thoroughly  to  support  the  bone  at 
the  site  of  fracture  so  that  the  natural  anterior 
curve  of  the  femur  is  either  very  fully  main- 
tained or  even  slightly  exaggerated. 

3.  Stiffness  of  knee-joint.  Major  Pearson 
reports  that  of  68  cases,  the  number  with  a 
range  of  knee  flexion  over  90°  was  55;  the 
number  with  a  range  of  knee  flexion  60°  to  90°, 
was  10;  and  the  number  with  a  range  of  knee 
flexion  30°  to  60°,  was  3.  None  had  less  than 
30°  of  movement  at  the  knee. 

Of  the  New  Zealand  264  cases.  Major  Stout 
reports  the  average  range  of  flexion  of  the  knee 
over  the  whole  series  was  43°. 

Many  other  hospitals  show  similar  results, 
and  it  is  evident  that  there  has  been  a  great 
diminution  of  those  cases  in  which  the  knee  is 
left  permanently  stiff".  There  is  no  doubt  that 
if  suitable  precautions  are  taken  during  treat- 
ment stiff  knees  in  cases  of  fracture  in  the 
shaft  of  the  femur  should  be  very  few. 

4.  Stiffness  of  hip-joint.  This  has  not 
been  a  frequent  complication,  and  it  should 
never  occur  except  in  cases  where  the  fracture 
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involves  either  the  neck  of  the  bone  or  the 
trochanters. 

5.  StiJJness  of  ankle-joint.  This  can  always 
be  avoided  if  care  is  taken  not  to  keep  the 
foot  cramped  by  bandages,  and  to  allow  and 
encourage  daily  movement  at  the  joint. 

6.  Sinuses  and  necrosis.  Sinuses  are 
seldom  met  with  in  the  absence  of  necrosis, 
and  as  it  has  been  the  custom  recently  to 
remove  sequestra  earlier  than  in  former  years, 
the  total  number  of  patients  with  sinuses  has 
greatly  diminished. 


7.  Non-union.  This  is  decidedly  rare,  and 
did  not  occur  in  more  than  about  i  per  cent  of 
the  cases  retained  in  France. 

8.  Nerve  injuries.  These  are  much  more 
common  than  was  generally  appreciated. 
Out  of  a  total  of  297  cases  of  fractured  femurs 
observed  by  Major  Stout,  important  nerve 
injuries  were  found  in  12  per  cent,  i.  e.,  in  36 
patients.  The  injured  nerves  were:  the 
sciatic  in  13  cases;  the  internal  popHteal  in 
3  cases;  and  the  external  popliteal  in  20 
cases. 


POSTOPERATIVE   TETANUS 

By  R.  R.  HUGGINS,  M.D.,  F.A.C.S.,   Pittsburgh 


IT  is  difficult  to  conceive  a  more  horrible 
ending  to  what  would  seem  a  normal 
convalescence,  than  death  from  tetanus. 
Reports  in  literature  of  postoperative  tetanus 
are  few  and  the  various  theories  advanced 
show  that  there  is  much  doubt  as  to  why 
this  unusual  complication  should  follow  in 
the  wake  of  what  has  been  considered  clean 
operative  technique.  That  a  considerable 
proportion  of  the  cases  reported  have  occurred 
after  abdominal  operations  makes  this  subject 
worthy  of  some  attention  on  the  part  of  the 
gjTiecoIogist.  The  limited  number  of  such 
cases  also  suggests  the  necessity  for  careful 
study  and  the  report  in  detail  when  it  occurs. 
The  wide  distribution  of  the  tetanus  bacillus 
and  its  frequent  occurrence  in  contaminated 
wounds  under  certain  circumstances  lead 
to  the  conclusion  that  we  have  been  fortunate 
in  having  so  few  cases  in  our  surgical  work. 
That  it  should  occur  so  much  more  frequently 
in  intra-abdominal  and  pelvic  work  than  in 
surgical  procedures  elsewhere  commands  at- 
tention. Many  theories  have  been  advanced 
concerning  the  predisposing  causes  of  post- 
operative tetanus. 

Pizzini  has  made  the  statement  that  5  per 
cent  of  all  normal  men  carry  tetanus  bacilli 
or  the  spores  in  an  active  state  in  the  intestinal 
canal.    This  percentage  is  increased  in  all 


indi\'i  duals  working  as  drivers,  hostlers, 
dairymen,  etc.  He  suggests  and  urges  pre- 
ventive measures  in  cases  to  be  operated 
upon  which  consist  in  depri\ang  the  patient 
of  all  raw  vegetables,  fruit,  etc.,  for  several 
days  before  operation. 

Rudolph  Matas  states  that  in  2  cases 
the  patients  ate  uncooked  vegetables  freely 
24  and  36  hours  pre\ious  to  operation.  He 
further  notes  the  danger  of  tetanus  in  opera- 
tions around  the  rectum,  genital  and  lower 
pelvic  regions. 

Insen  reports  a  case  operated  upon  for 
tubercular  peritonitis.  The  symptoms  of 
tetanus  began  on  the  sixth  day,  death  fol- 
lowing in  34  hours.  Cultures  from  the  wound 
were  negative.  He  agrees  with  Matas  that 
the  origin  is  in  the  intestinal  canal,  and  organ- 
isms gain  entrance  ^\'ith  uncooked  vegetables. 
He  agrees  with  Matas  in  the  necessity  for 
prophylaxis  by  free  purgation  4  or  5  days 
previous  to  operation  and  withholding  all 
uncooked  vegetables  and  fruit  for  that  length 
of  time.  He  is  of  the  opinion  that  the  normal 
defenses  in  healthy  indi\'iduals  protect  them 
even  though  the  tetanus  bacilli  may  be  present 
in  the  intestinal  tract  in  large  numbers.  This 
is  perhaps  the  only  way  to  account  for  the 
great  number  of  patients,  who  survive  opera- 
tions performed  in  faecal  contaminated  areas. 
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Gum  reports  4  cases,  one  of  which  was 
doubtful.  After  careful  examination  and 
cultures  from  air,  ligatures,  dressings,  and 
everything  associated,  he  came  to  the  con- 
clusion that  the  infection  was  carried  by 
water.  Examination  of  the  water  was  nega- 
tive but  the  soil  which  the  water  received 
as  drainage  was  positive  for  tetanus  bacilli. 
Other  hospitals  with  the  same  water  supply, 
however,  had  no  tetanus.  Examination  of 
the  cistern  of  the  hospital  revealed  fungoid 
bodies  but  it  was  negative  for  tetanus  bacilli. 
After  removal  of  the  cistern  no  more  cases 
developed. 

Hirst  reports  a  few  cases  postpartum 
in  which  infection  seemed  to  follow  douching, 
the  water  evidently  being  contaminated. 
Catgut  has  been  looked  upon  with  a  great 
deal  of  suspicion,  but  there  are  few  cases  in 
fact  where  it  has  been  definitely  traced  to 
catgut.  In  many  of  the  cases  reported  all 
cultures  from  the  wound,  fluids  and  catgut 
were  negative. 

Murphy  reports  a  case  which  occurred  in 
a  milkmaid  and  at  first  she  was  thought  to 
be  a  carrier.  Later  it  was  discovered  that  a 
surgeon  in  Calcutta  had  3  cases  and  that 
he  had  used  the  same  brand  of  catgut  and 
that  it  had  been  shipped  the  same  day. 
Other  surgeons  used  gut  made  at  the  same 
time  without  any  untoward  results. 

C.  Nicholle  reports  a  case  that  occurred 
in  a  hospital  in  Tunis  where  inoculations  of 
animals  made  from  the  catgut  showed  posi- 
tive results,  the  animals  dying  of  tetanus. 
He  states  that  the  catgut  was  sterilized  by 
chemical  means.  This  is  perhaps  the  only 
case  where  the  responsibility  was  definitely 
fixed  on  catgut. 

Richardson  reported  2  cases  and  collected 
21  from  the  literature.  In  14,  bacteriological 
study  was  made  and  a  bacillus  resembhng 
tetanus  was  cultivated  from  the  catgut  in  4, 
but  no  animal  died  of  tetanus  after  inoculation 
of  the  cultures.  He  refers  to  a  paper  by 
D.  J.  Hamilton  on  looping  ill  or  sickness  which 
occurs  among  sheep  in  certain  parts  of  Eng- 
land. This  bacillus  resembles  tetanus  but 
its  inoculation  in  animals  will  not  produce 
tetanus.  He  suggests  that  the  disease  we 
call  tetanus  is  one  of  the  sheep  diseases. 


As  German  catgut  was  used  in  all  of  the 
21  cases  reported  except  one,  there  can  be 
Kttle  Hkelihood  of  this  form  of  infection  being 
present  in  any  of  this  series. 

Wickersham  has  pointed  out  that  the 
packing  house  receives  practically  nothing 
but  range  sheep  in  America,  and  that  tetanus 
is  not  only  rare  among  sheep  but  is  almost 
unknown  in  range  sheep.  It  would  seem 
that  the  methods  employed  at  present  by 
all  reliable  manufacturers  should  kill  the 
tetanus  bacillus  beyond  any  doubt. 

Behrend  collected  24  cases,  only  3  re- 
covered. He  concludes  that  catgut  is  prob- 
ably excluded  as  a  causative  factor.  The 
absence  of  any  definite  knowledge  as  to  how 
this  infection  gains  its  entrance,  the  high 
mortality  and  the  tragic  death  when  it  ccurs, 
all  suggest  more  careful  study  of  this  danger- 
ous complication.  That  it  occurs  so  seldom 
does  not  permit  indifference  as  it  may  happen 
at  the  most  unexpected  time.  The  experience 
of  the  writer  would  lead  to  the  conclusion 
that  some  indi\iduals  possess  a  certain  pre- 
disposition to  tetanus.  That  such  a  thing 
as  an  inherent  tendency  exists  and  increases 
the  susceptibility  to  certain  forms  of  infection 
is  probably  true. 

The  following  case  is  presented  as  one  of 
tetanus,  although  the  cHnical  diagnosis  which 
was  made  from  typical  symptoms  was  not 
proven  bacteriologically: 

Mrs.  A.  K.,  age48.  Hosp.  No.  80,147.  This  patient 
was  admitted  to  St.  Francis  Hospital  for  operation 
January  6.  1919.  She  gave  the  history  of  an  atypical 
menstrual  flow  and  a  period  of  bleeding  some  months 
previous  to  admission.  The  body  of  the  uterus 
contained  a  small  fibroid.  The  cervix  was  extensive- 
ly diseased  as  a  result  of  laceration  and  infection 
with  chron'C  inflammatory  change.  The  patient 
was  extremely  nervous  and  apprehensive.  She  had 
been  advised  to  have  an  operation  several  months 
before  she  finally  consented.  During  all  this  time 
she  worried  and  could  not  persuade  herself  that  she 
could  undergo  the  ordeal  safely  and  seemed  con 
stantly  on  the  alert  and  filled  with  the  idea  that 
something  would  surely  happen.  This  continued 
even  after  the  operation  was  over.  On  the  seventh 
day  she  insisted  that  something  would  turn  up, 
although  at  that  time  she  was  in  the  best  of  con- 
dition. After  admission  she  was  kept  in  bed  for 
several  days  and  every  care  given  to  a  study  of  her 
general  condition  with  the  view  of  not  operating  if 
any  contra-indication  was  found.    ."Vt  the  end  of  that 
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time  the  patient  was  much  more  composed  and 
more  optimistic.  No  reason  could  be  found  why 
there  was  any  unusual  risk  and  the  operation  was 
done. 

Opnralioii,  January  ii.  iQig.  F.ther  aniesthesia. 
.After  amputating  the  cervix  with  cautery,  a  piece 
of  iodoform  gauze  was  placed  in  the  vagina. 
Laparntomy.  The  abdomen  was  opened  in  the  mid- 
line. The  uterus  was  found  as  above  described. 
freely  movable  with  no  pathological  change  in  the 
adnexa.  The  tubes  and  ovaries  together  with  the 
uterus  were  removed  in  the  usual  manner:  the  raw- 
surfaces  being  covered  over  with  a  f  ap  of  the  peri- 
toneum. A  single  cigarette  drain  was  placed  in 
the  cul-de-sac.  The  peritoneum  was  closed  with 
catgut,  the  fascia  with  interiupted  sutures  of  catgut, 
fascia  and  skin  with  interrupted  sutures  of  figure-of- 
eight  silkworm-gut.  The  patient  did  not  take  her 
anaesthetic  very  well  and  the  abdominal  muscles 
were  quite  rigid  throughout  the  operation.  She 
left  the  table  in  good  condition. 

On  section  of  the  uterus,  a  small  fibroid  about  the 
size  of  an  almond,  composed  principally  of  connective 
tissue,  was  found  located  in  the  right  side  of  the 
uterus  between  the  layeis  of  the  broad  ligaments; 
a  number  of  small  fibroids  about  the  si^e  of  peas 
were  scattered  throughout  the  uterus.  The  entire 
musculature  of  the  uterus  was  thickened  and  in 
certain  places  cut  like  scar  tissue.  There  were  several 
small  areas  just  beneath  the  mucous  membrane 
which  were  extremely  hard. 

Examination  of  the  gall  bladder  revealed  the 
piesence  of  two  gall  stones  which  were  not  removed. 
The  appendix  was  normal  and  was  not  removed. 

Postoperative  notes.  January  22,  igig.  Aside 
from  some  vomiting  and  considerable  distention 
for  the  first  .iS  hours,  the  patient  made  an  uneventful 
recovery.  The  patient's  condition  continued  to  be 
very  good  until  January  10.  ioto.  During  the  day, 
she  had  some  little  stiffness  of  the  masseter  muscles 
but  did  not  mention  it  to  anyone;  that  night  the 
stiffness  became  pronounced  and  the  patient  was 
unable  to  open  her  mouth,  although  the  condition 
was  not  alarming.  She  said  it  was  not  at  all  strange 
to  her  as  she  had  had  this  same  condition  twice 
before  when  she  was  extremely  nervous  and  ex- 
hausted from  overwork;  in  her  opinion  it  seemed  to 
be  due  to  a  disturbed  state  of  her  nervous  system. 
She  was  seen  by  the  writer  the  following  morning. 
At  that  time  there  we^e  no  other  symptoms  present 
but  the  stiffness  of  the  muscles  of  the  iaw  and  in- 
ability to  open  the  mouth,  although  she  was  able 
to  take  liquids  without  any  particular  discomfort. 
There  was  no  rigidity  of  the  muscles  about  the  base 
of  the  skull  or  neck  nor  was  rigidity  present  in  any 
other  part  of  the  body.  On  account  of  the  history 
given  by  the  patient,  we  were  somewhat  puzzled 
at  this  time  and  unable  to  come  to  a  definite  con- 
clusion as  to  the  presence  of  a  true  tetanus.  With 
the  patient  insisting  that  it  was  the  same  as  had 
occuried  before,  we  tried  to  hope  that  her  observa- 
tions were  correct.     Her  condition  remained   the 


same  until  the  following  day  when  more  definite 
symptoms  seemed  to  occur.  There  was  greater 
inconvenience  in  attempts  to  swallow,  and  the 
muscles  of  the  abdomen  seemed  to  be  more  rigid;  the  ; 
muscles  of  the  jaw  were  more  fixed  and  swallowing 
became  difticult.  She  was  given  5,000  units  of 
antitetanic  serum  that  evening.  During  the  night 
she  had  two  convulsions  which  lasted  about  15  min- 
utes. The  following  morning  she  received  20.000 
units  in  the  spinal  canal,  5,000  units  into  the  blood 
stream,  and  5,000  units  subcutancously.  Her  tem- 
perature, up  until  this  time,  rose  gradually  until  it 
reached  ioi°F.  After  the  administration  of  the 
serum  it  rapidly  rose  to  105. 5°F.  per  rectum.  The 
pulse  which  had  been  fairly  good  increased  in  rapidity. 
There  was  no  improvement  in  the  symptoms  during 
the  day,  and  while  she  was  able  to  open  her  mouth  , 
fairly  well  and  there  was  also  considerable  relaxation 
of  the  muscles  in  general  she  lapsed  into  a  state  of 
unconsciousness  and  died  at  7:15  P-  m. 

The  interesting  points  in  the  discussion  of 
this  case  were:  First,  the  extreme  nervousness 
of  the  patient.  She  was  very  apprehensive 
about  the  outlook  and  had  postponed  the 
operation  for  many  months  on  this  account, 
and  from  day  to  day  even  while  she  was 
making  a  perfectly  normal  convalescence, 
she  seemed  frightened  and  worried  for  fear 
something  might  turn  up.  Second,  there 
was  no  apparent  evidence  of  any  local  in- 
fection; the  wound  healed  per  primam. 
Her  general  condition  and  temperature  sug- 
gested a  normal  convalescence  to  the  time 
of  the  development  of  the  above  symptoms. 

Smears  and  cultures  were  made  from  the 
abdominal  wound  which  had  healed  without 
any  evidence  of  infection.  Cultures  were 
also  made  from  the  vagina.  No  growth  could 
be  obtained  which  in  any  way  resembled  the 
tetanus  bacillus.  This  was  true  also  of  the 
catgut  used  at  operation.  This  is  the  first 
case  of  the  kind  in  the  historj-  of  the  hospital 
and  the  absence  of  positive  cultures  from 
any  part  of  the  operative  field  leads  to  some 
confusion.  A  study  of  the  spinal  fluid  was 
also  negative. 

A  case  such  as  described  suggests  the  pos- 
sibility of  false  tetanus  under  certain  cir- 
cumstances. The  history  given  of  two  pre- 
\aous  nuld  attacks  lasting  for  several  hours 
suggests  the  idea  that  the  symptoms  were 
due  either  to  nervousness  or  that  the  woman 
had  been  a  tetanus  carrier  and  that  the  pre- 
vious attacks  had  been  a  mild  form  of  tetanus. 
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CONCLUSIONS 

The  study  of  the  histories  and  comments  on 
the  various  etiological  factors  as  advanced 
by  the  men  who  have  written  on  this  subject 
suggests  the  following  conclusions: 

1.  That  tetanus isacompHcation  which  may 
follow  any  operative  procedure  but  is  more 
likely  to  follow  abdominal  or  rectal  operations. 

2.  More  thought  should  be  given  to  the 
possibilit}-   of  its  occurrence  and,  with  this 


in  mind,  all  green  vegetables  should  be  with- 
held for  several  days  before  operation. 

,^.  There  is  danger  in  all  operations  around 
the  rectum,  genital,  and  lower  pelvic  regions. 

4.  It  is  significant  that  the  Surgeon  Gen- 
eral of  the  U.  S.  A.  ordered  a  prophylactic 
dose  of  tetanic  serum  given  before  all  rectal 
operations  during  the  late  war.  It  is  probable 
that  this  may  become  routine  under  certain 
circumstances. 


UNUNITED  FRACTURES  OF  THE  HIPi 

By  M.  S.  HENDERSON,  M.D.,  F..\.C.S.,  Rochester,  Minnesota 

chief  of  Section  on  Orthopedic  Surgery.  Mayo  Clinic 


FRACTURES  of  the  neck  of  the  femur, 
commonly  called  fractures  of  the  hip, 
occurring  as  the}-  often  do  in  the 
elderly  person,  present  surgical  conditions 
demanding  the  greatest  care  both  in  diagnosis 
and  treatment.  While  this  is  true  of  all 
recent  fractures  of  the  hip,  it  is  doubly  true 
with  regard  to  the  treatment  in  the  un- 
fortunate group  of  cases  in  which  bony  union 
has  failed.  It  is  to  the  patients  in  this  latter 
group  that  our  attention  is  directed  in  this 
paper.  A  re\'iew  was  made  of  120  cases  of 
fractures  of  the  surgical  neck  of  the  femur 
in  which  bony  union  had  failed.  While  in  a 
few  instances  fibrous  union  had  become  suffi- 
ciently firm  so  that  restricted  activity  was 
possible  without  the  aid  of  crutch  or  cane, 
in  not  a  single  instance,  to  our  knowledge, 
except  following  operation,  had  bony  union 
occurred. 

It  was  our  endeavor  to  determine  if  pos- 
sible the  reason  for  the  non-union,  whether 
operative  procedures  were  justiliable,  and, 
if  so,  what  tj-pe  of  case  was  the  most  suitable 
for  surgery.  Ordinary  manipulative  pro- 
cedures, such  as  Whitman's  abduction  method 
or  Cotton's  impaction  method  as  applied  to 
recent  fractures,  were  not  considered.  By 
the  term  surgical  procedure  is  meant  the 
opening  of  the  joint  and  the  exposure  of 
fragments,  with  such  measures  as  seem  best 


to  promote  union.  It  has  been  suggested  by 
Brackett  to  place  the  tip  of  the  trochanter, 
denuded,  against  the  denuded  head  and  thus 
attain  bony  union,  but  with  this  I  have  had 
no  experience. 

There  were  68  males  and  52  females  in  the 
series.  Twenty-six  were  operated  upon,  and 
q4  were  dismissed,  nothing  ha\ing  been  at- 
tempted to  reheve  the  condition.  Five  pa- 
tients were  between  20  and  30  years;  20  were 
between  30  and  40;  20  were  between  40  and 
50;  46  were  between  50  and  60;  24  between  60 
and  70;  4  between  70  and  So;  and  one  between 
So  and  90. 

After  carefully  reviewing  the  case  records 
of  these  patients,  the  outstanding  points 
estabhshed  were  that  the  non-union  in  the 
majority  resulted  from  an  incorrect  diagnosis 
at  the  time  of  the  accident,  and  that  in  the 
minority,  even  when  the  proper  cUagnosis  had 
been  made,  no  treatment  had  been  carried  out, 
often,  it  is  true,  for  some  justifiable  reason. 
In  a  certain  few  the  measures  used  had  been 
rather  in  the  form  of  a  surgical  ritual  and  were 
not  in  any  sense  of  the  word  adequate. 
It  was  astonishing  to  ascertain  how  often 
elderly  persons,  who  after  a  severe  fall  were 
disabled  on  account  of  intense  pain  in  the  liip, 
were  told  without  being  carefully  examined 
that  they  w-ere  suffering  from  a  sprain, 
the  fracture  not  being  cUagnosed  until  months 


1  Presented  before  the  Section  on  Orthopedic  Surgery  at  the  Seventieth  ,\nnua!  Session  of  the  .\merican  Medical  .\ssociation.  .Atlantic  City, 
June  13.  iglq. 
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Fig.  I.  Fracture  of  bone  peg  (tibia)  rrobably  due  to 
fact  that  the  bone  peg  was  driven  in  so  far  that  it  engaged 
the  acetalulum. 


later,  usually  by  another  consultant.  Another 
somewhat  common  story  was  that  the  ph\-si- 
cian  who  was  called  in,  carefully  measured  the 
legs  and  finding  no  shortening  or  eliciting  no 
crepitus,  diagnosed  a  sprain  without  resorting 
to  radiography.  Weeks  or  months  later,  a 
consultation  necessitated  by  continued  dis- 
ability revealed  shortening  of  the  affected  leg, 
crepitus  on  manipulation,  and  a  roentgen- 
graph  established  the  diagnosis  of  fracture. 
The  probable  explanation  of  tliis  is  that 
what  was  originally  a  more  or  less  weakly 
impacted  fracture,  broke  down  through  in- 
adequate fixation  of  the  limb.  In  none  of  the 
cases  in  this  series  was  there  a  history  of 
reall)'  proper  treatment  for  the  fracture. 
Good  treatment  had  been  instituted  in  a  few 
instances  but  for  some  reason  it  was  not 
prolonged  enough.  The  patient  may  have 
been  unruly,  the  super\ision  too  weak,  or 
complications,  such  as  impending  pneu- 
monia, may  have  necessitated  a  chscontinu- 
ance  of  treatment. 

The  fact  that  of  the  entire  series  of  120 
patients,  94  were,  for  various  reasons,  denied 
the  benefits  of  surgery,  clearly  shows  that 
ununited  fractures  of  the  hip  are  not  popular 
surgical   risks.     The   mortality   rate   in   the 


group  of  26  patients  was  nil  and  in  none  of 
the  cases  did  s\Tnptoms  that  were  regarded  as 
serious  develop  after  operation.  It  is  very 
e\ident  that  we  must  look  farther  to  explain 
the  low  operative  percentage.  From  a  tech- 
nical point  of  ^^ew,  the  operation  is  formid- 
able. The  incision  must  be  large  enough  to 
permit  of  as  free  an  approach  to  the  hip- 
joint  as  possible,  and  care  is  required  to  pre- 
vent contamination  during  the  manipulations 
necessary  for  exposure  of  the  fragments.  If 
an  autogenous  bone  graft  is  to  be  used,  the 
procedure  is  further  complicated  by  a  second 
wound  and  its  care.  ]SIany  of  the  patients 
are  old,  and  have  a  low  expectancy.  The 
length  of  time  necessary  to  complete  the 
treatment  and  convalescence  is  comparatively 
great,  and  the  general  health  in  the  elderly  is 
often  such  that  it  does  not  seem  justifiable  to 
subject  them  to  the  risk  of  the  operation  and 
the  confinement.  The  reparative  properties 
of  bone  in  persons  of  more  than  45  or  50 
years  is  not  so  great  as  in  younger  persons. 
The  social  status  of  the  patients  may  be 
such  that  they  cannot  afford  to  pay  even 
their  li\'ing  expenses  while  under  care. 
Many  patients  present  themselves  years 
after  the  accident  when  the  neck  of  the  femur 
is  completely  absorbed.  In  cases  otherwise 
suitable  for  operation,  total  absorption  of  the 
neck  of  the  femur  occurs,  and  it  has  been 
learned  from  this  study  that  so  far  as  any  of 
the  procedures  herein  considered  are  con- 
cerned, operation  should  not  be  done  in  this 
group.  The  fact  that  in  our  experience  bony 
union  is  difficult  to  secure  by  any  means  at  pre- 
sent known,  considered  with  the  aforesaid  diffi- 
culties, is  sufficient  to  make  us  very  cautious 
with  regard  to  prognosis.  In  some  instances, 
all  things  considered,  surgery  is  ad\isable, 
but,  knowing  that  the  results  are  uncertain, 
one  does  not  feel  justified  in  strongly  urging 
the  patient  to  submit  to  the  operation. 

It  is  unfair  to  take  the  percentage  of 
cures  that  resulted  in  the  26  patients  operated 
upon  as  a  standard.  Not  a  few  of  this  group 
who  w-e  now  know  were  not  the  best  subjects 
for  surgery  were  subjected  to  operation.  Con- 
clusions will,  therefore,  be  drawm  rather  from 
the  clinical  experience  gained  than  from  any 
of  the  tabulated  statistics.       Twenty  males 
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Fig.  2.     Bone  peg  (fibula)  properly  placed. 

and  6  females  were  operated  upon.  Two 
were  between  20  and  30;  6  between  30  and  40; 
7  between  40  and  50,  and  11  between  50  and 
60.  The  duration  of  the  non-union  varied 
from  3  months  to  3  years,  an  average  of  13 
months.  Nails  or  screws  were  used  in  8 
cases,  and  bone  in  18.  There  were,  as  I  have 
stated,  no  deaths,  and  infection,  which 
fortunately  was  not  serious,  developed  in  but 
2.  The  operative  field  is  rather  difficult  to 
keep  clean  in  these  cases,  but  a  fracture 
table,  such  as  the  Hawley  table,  makes  the 
entire  procedure  easier.  Plenty  of  assistance 
must  be  available,  and  the  best  of  techniciue 
and  care  must  be  taken  to  pro\-ide  proper 
postoperative  fixation.  It  has  been  our 
experience  that  a  plaster-of-Paris  cast  alTords 
the  best  means  of  maintaining  the  proper 
position.  There  is  some  controversy  whether 
the  bone  graft  or  metal  pegs  should  be  used. 
Both  are  foreign  bodies  but  the  bone  graft  is 
absorbed.  Consecutive  roentgenographs  of 
given  cases  show  that  the  bone  graft  is  gradu- 
ally absorbed  and  is  replaced  by  bone  normal 
to  the  neck  of  the  femur.  Some  of  our  pa- 
tients treated  with  metal  nails  and  screws 
have  them  in  place  years  later  with  no  in- 
con\enience.  We  have  used  nails  and  screws, 
autogenous  bone  grafts,  and  beef  bone  screws. 


Fig.  3.  Total  absorption  of  the  neck  of  the  fibula  in  a 
female  aged  25,  6  months  after  accident. 

The  last  named  are  not  best  suited  for  the 
type  of  case  under  discussion  but  are  most 
convenient  in  operating  upon  recent  fractures 
of  the  hip. 

Eight  patients  were  operated  upon  with 
metal  as  a  fixative  with  only  one  known  good 
result,  3  with  beef  bone  screws,  and  15  with 
autogenous  bone  grafts.  Various  methods 
were  employed  with  the  bone  graft.  First 
the  peg  obtained  from  the  tibia  was  tried; 
later  packing  the  space  between  the  head 
and  the  neck  with  bone  was  tried  by  placing 
therein  two  or  three  short  grafts.  It  was 
hoped  thus  to  re-establish  a  portion  of  the 
neck,  but  both  of  these  methods  have  been 
abandoned  for  the  use  of  the  fibula,  as 
ad\-ised  by  Da\ison.  The  curved  U-shaped 
incision  is  used.  The  tip  of  the  trochanter 
is  removed,  the  method  popularized  by  Mur- 
phy, as  this  has  been  found  to  give  the  best 
approach  to  the  joint,  and  at  the  same  time  to 
give  opportunity  for  inspection.  In  placing 
the  graft  from  the  fibula,  care  must  be  taken 
that  the  tunnel  through  the  trochanter  and 
the  hole  in  the  head  are  made  the  proper  size 
so  that  the  fit  is  snug,  but  not  too  tight, 
and  that  the  angle  at  which  the  graft  is 
placed  is  at  least  the  normal  angle  of  the 
neck   to  the  shaft  of  the  femur.     Fixation 
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in  a  p!aster-of-Paris  spica  cast,  extendini; 
from  the  foot  to  the  chest  with  the  hij) 
held  in  abduction,  is  maintained  for  at  least 
3  months.  A  great  deal  of  comfort  will  be 
afforded  the  patient  if  the  cast  is  not  ex- 
tended up  on  the  chest  wall  on  the  side  of  the 
affected  limb;  this  is  not  necessary  for  fixa- 
tion since  the  limb  is  already  in  abduction. 

It  is  not  so  easy  as  might  be  supposed  properly 
to  place  a  bone  peg  in  a  fractured  hip.  Care 
must  be  taken  that  the  channel  for  it  in  the 
trochanter  is  correct.  The  peg  must  be 
placed  deeply  enough  in  the  head,  wliich  is  of- 
ten poorly  nourished,  to  get  a  good  hold, 
but  not  so  deeply  that  it  engages  the  acetabu- 
lum, for  in  such  cases  a  fixed  point  is  formed 
on  the  pelvis  and  any  appreciable  motion  of 
the  thigh  will  act  as  a  fulcrum  and  throw  so 
much  strain  on  the  graft  that  it  will  break 
(Fig.  i).  If  the  peg  is  properly  placed, 
the  head  travels  quite  easily  with  the  graft 
which  readily  stands  the  strain  until  sufficient 
new  bone  has  formed  to  make  bony  union 
complete  (Fig.   2). 

The  end-results  of  the  operation  in  7  of  the 
26  patients  are  not  known;  10  operations  were 
successful;  8  are  known  to  be  failures,  and  i 
patient  is  still  under  observation,  but  the  re- 
sult promises  to  be  good.  Thus  there  are  38 
per  cent  good  results;  namely,  bony  union  and 
good  function.  Of  the  entire  series  of  120 
patients  coming  for  relief,  only  10  (8.3  per 
cent)  were  improved. 

CONCLUSIONS 

I.  The  most  common  cause  of  non-union 
is  that  the  fracture  is  not  recognized  at  the 
time  of  the  accident.  The  disastrous  result, 
therefore,  is  the  result  of  no  treatment.  In 
cases  in  which  the  diagnosis  is  correctly  made 


the  treatment  is  often  faulty  and  weak.  An 
impacted  fracture  must  be  kept  impacted 
until  united. 

2.  As  a  group  taken  at  large,  ununited 
fractures  of  the  hip  oft'er  a  comparatively 
small  percentage  suitable  for  surgery;  26 
(21.6  per  cent)  of  the  120  patients  were 
operated  upon.  In  10  of  the  cases  operated 
upon  (38  per  cent)  the  operations  were  success- 
ful, giving,  however,  for  the  entire  group  of  1 20 
cases  only  8.3  per  cent  successfully  treated. 

3.  Advanced  age,  poor  general  health, 
etc.,  are  contraindications  to  operation, 
but  the  chief  contra-indication  is  absorption 
of  the  femoral  neck.  A  person  of  25  years 
may,  in  5  months  after  the  accident,  show  so 
much  absorption  of  the  neck  of  the  femur 
(Fig.  3)  that  none  of  the  measures  herein  con- 
sidered offer  any  hope. 

4.  Any  means,  in  suitable  cases,  that 
will  freshen  the  fractured  surfaces  and  main- 
tain them  in  apposition  is  sufficient,  but 
autogenous  bone  pegs  are  the  most  ideal. 

5.  From  our  experience,  the  fibula  seems 
to  be  the  best  piece  of  bone  to  be  used;  it  is 
easily  obtained,  and  is  never  missed  by  the 
patient  if  it  is  removed  anywhere  four  inches 
above  the  external  malleolus. 
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OPEIL\TION  FOR  ADVANCED  CARCINOMA  OF  THE  TONGUE  OR 

FLOOR  OF  THE  MOUTH 

By  VIl.RAV  PAPIX  BLAIR,  A.M.,  M.D..  F.A.C.S.,  St.  Louis 


CLINICAL  observation  has  led  me  to 
believe  that,  in  spite  of  their  high 
mortality,  the  majority  of  carcino- 
mata  of  the  mucosa  of  the  mouth  and  upper 
air  passages  are  for  some  time  after  their 
appearance  not  very  malignant,  and  the 
present  high  mortality  rate  is  due  chiefly 
to  late  or  inefficient  operation,  or  both.  In 
spite  of  the  reasonable  hope  that  the  time 
is  not  far  distant  when  early  recognition 
wall  render  the  simpler  operations  efficient 
for  all  but  the  more  malignant  growths,  at 
present  most  of  the  cases  that  we  are  called 
to  treat  are  so  far  advanced  as  to  require  the 
more  radical  operations  and  many  are  not 
properly  operable  by  any  of  the  classic 
procedures.  It  was  the  cases  of  cancer  of  the 
tongue  and  floor  of  the  mouth  coming  under 
the  latter  classification  that  led  to  a  plan  of 
operation  that  in  its  thoroughness  may  be 
compared  to  the  "radical"  operation  for 
cancer  of  the  breast.  Unhkc  the  latter,  I  do 
not  beheve  it  to  be  recommended  for  all 
cases  of  cancer  of  the  tongue.  Butlin's  (i) 
anal_\-sis  of  his  own  results  would  lead  one 
to  believe  that,  with  subsecjuent  operation 
on  the  Ij-mphatics,  the  Whitehead  operation 
is  suitable  for  many  if  not  most  cases.  On  the 
other  hand,  Lenthal  Cheatle  (2)  concluded 
from  liis  liistological  studies  that  extensive 
in\-olvement  of  the  associated  muscles  was 
the  rule  in  the  cases  he  examined,  and  there- 
fore that  the  intrinsic  and  geniohyoglossus 
muscles  should  be  removed  in  all  cases. 
It  is  my  present  belief  that  the  operation 
to  be  described  is  properly  applicable  to 
the  more  advanced  cases  especially  those 
that  also  involve  the  jaw,  the  floor  of  the 
mouth  or  the  base  of  the  tongue,  or  those 
with  palpable  involvement  of  the  submaxillary 
nodes,  and  to  early  cases  where,  after  removal 
by  a  less  radical  procedure,  examination 
reveals  a  high  grade  malignancy.  I  be- 
lieve that  it  has  a  lower  death  rate  than 
any  of   the  operations   that  involve   cutting 


through  the  jaw  bone.  It  is  easily  and  quickly 
done  and  gives  speech  results  that  compare 
favorably  with  partial  removals,  but,  after 
total  removal  of  the  tongue,  chewing  is 
impossible  and  deglutition  is  very  much 
impaired.  It  consists  in  the  block  removal 
of  the  tongue,  the  structures  in  the  floor 
of  the  mouth,  all  muscles  abo\-c  the  body  of 
the  hyoid  bone  and  stylohyoid  muscles,  the 
submaxillary  and  submental  lymph  nodes 
and  as  much  of  the  faucial  pillars  and  pharynx 
as  desired,  together  with  thorough  cauteriza- 
tion of  the  mandible  wherever  the  ulcer 
approaches  or  involves  it. 

The  operation  is  performed  as  follows: 
Forced  fluids  are  given  for  twenty-four  hours 
before  operation,  and  a  low  bloodless  trache- 
otomy is  done,  preferably  under  a  local 
anaesthetic;  if  a  general  anaesthetic  is  given 
before  the  tracheal  tube  is  inserted,  septic 
material  may  be  aspirated.  I  believe  there 
are  verv  certain  advantages  in  having  the 
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Fig.  I.  Line  of  incisions  from  beliind  the  angle  of  the 
jaw  on  one  side  to  a  corresponding  point  on  the  other 
crossing  the  mid  line  at  the  lower  border  of  the  body  of  the 
hyoid  bone. 
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Fig.  2.  Shows  the  skin  platysma  flap  retracted  upward  and  the  facial  arterj-  and 
vein  doubly  caught  and  cut  as  they  cross  the  lower  jaw  and  ready  to  tie.  In  this 
figure  and  also  in  Figure  3,  in  order  to  identify  them  more  easily,  the  muscles  are  shown 
stripped  of  their  deep  cervical  fascia,  but  at  operation  they  would  be  ven.'  much 
hidden  by  this  fascia  and  usually  by  a  deposit  of  fat. 


tracheotomy  precede  the  main  operation  by 
a  day  or  more.  The  tracheal  tube  should 
be  large — at  least  a  No.  6,  and  long  enough 
to  reach  well  into  the  trachea;  in  a  low  trache- 
otomy the  ordinary  tube  is  not  long  enough 
except  for  very  thin  individuals.  No  attempt 
is  made  to  clean  up  the  inside  of  the  mouth 
before  operation;  a  person  in  ordinary  health 
has  some  immuriity  to  the  organisms  he 
habitually  carries  but  trauma  may  destroy 
this  immunity. 

The  incision  shown  in  Figure  i  skirts  the 
lower  border  of  the  hj'oid  bone  and  goes  just 
through  the  platysma  muscle.  With  two 
sharp,  rake  retractors,  the  skin  and  platysma 
above  the  incision  are  a\^lsed  forcefully 
upward  from  the  deep  cer\'ical  fascia,  cutting 
the  more  resistant  strands  of  tissue  and  the 
blood  vessels,  until  the  lower  border  of  the 
mandible  and  the  facial  vessels  crossing  it  are 


well  exposed.  At  the  border  of  the  jaw  the 
facial  artery  and  vein  are  caught  with  two 
forceps,  cut,  and  tied  above  the  normal  site 
of  the  buccal  node  that  lies  on  the  vessels 
(Fig.  2).  At  the  level  of  the  skin  incision  the 
facial  vein  is  divided  between  ligatures  and 
after  freeing  the  submaxillary  salivary  gland 
at  its  lower  border  it  is  drawn  forcefully 
upward  until  the  facial  artery  is  well  exposed 
emerging  from  beneath  the  upper  border  of 
the  chgastric  muscle  to  enter  the  gland.  As 
far  as  possible  from  its  origin,  an  inch  from 
the  digastric  if  practicable,  the  artery  is 
caught  between  two  forceps,  cut,  and  ligated. 
Then  a  search  is  made  for  any  branches  of  the 
facial  arising  witliin  one-half  inch  proximal  to 
the  ligature.  There  are  usually  two,  a  very 
small  and  a  larger  one,  and  these  should  be 
ligated.  This  assures  a  long  clot  in  the  cut 
stump  of  the  facial  artery.    Just  below  the 
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Fig.  3.  Shows  the  submaxillan'  gland  of  the  left  side  drawn  forcefully  upward  and 
the  facial  arter\'  caught  and  ready  to  be  cut  and  ligated  as  it  enters  the  gland.  The 
lingual  arterj-  is  shown  drawn  out  through  a  separation  between  the  fibers  of  the 
hyoglossus  muscle  ready  for  ligation. 


outer  part  of  the  digastric  tendon,  the  fibers 
of  the  hyoglossus  muscle  are  separated  by 
thrusting  in  the  points  of  dissecting  scissors, 
and  the  lingual  arter}-  is  grasped  and  Hgated — 
Kocher's  Kgation  —  (Fig.  3). 

The  blood  supply  being  now  controlled, 
the  excision  is  made  with  a  cutting  cautery 
starting  at  the  s\Tnphysis  and  cutting  through 
the  digastrics,  geniohyoids,  genioln-oglossi 
and  myohyoid  muscles,  stripping  the  perios- 
teum and  mucoperiosteum  from  the  inner 
surface  of  the  jaw.  If  the  ulcer  approaches 
the  bone,  prolonged  cooking  with  a  heavy 
cautery  is  done.  The  tongue  is  ne.xt  drawn 
out  through  this  opening  which  brings  the 
pillars  and  the  pharynx  into  plain  view,  the 
excision  here  being  guided  by  the  position 
and  extent  of  the  growth.  Finally  the  base 
of  the  tongue  is  cut  across  right  at  the  hyoid 
bone  and  I  believe  it  is  well  also  at  this  time  to 
remove  the  lower  part  of  each  parotid  gland 


on  account  of  the  closely  associated  lymph 
nodes. 

The  lower  border  of  each  digastric  muscle 
is  sutured  to  the  anterior  border  of  the  ster- 
nomastoid  with  fine  tannated  gut,  and  the 
ligated  facial  artery  stumps  are  left  standing 
out  free  in  the  pharynx.  This  plan  of  treating 
the  facial  artery,  in  my  opinion,  is  safer  than 
burj-ing  it  in  tissue  that  may  become 
septic.  I  have  had  several  opportunities  to 
observe  the  subsequent  course  wliich  is.  if 
the  efferent  branches  have  been  ligated,  that 
they  become  occluded  by  a  clot  and  then 
shrink  up  and  disappear.  If  subsequent  bleed- 
ing should  occur  as  it  did  in  one  of  my  cases, 
from  an  unligated  efferent  branch  which 
tore  loose  in  a  cougliing  spell,  the  sutures 
can  be  removed  and  the  bleeder  is  in  plain 
sight.  If  moderately  enlarged  cer^^cal  nodes 
tend  to  protrude  from  between  the  sterno- 
mastoid  and  the  digastric  muscles,  thev  are 
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Fig.  4.  Shows  the  completed  excision  and  the  wound  ready  to  close.  Note  that  in 
this  case  the  posterior  pillars  of  the  pharynx  are  left  intact  while  the  anterior  pillars 
and  the  tonsils  have  been  removed  leaving  the  lower  part  of  the  internal  pterygoid 
muscles  exposed.  The  illustration  also  shows  the  lower  part  of  the  parotid  gland 
removed,  the  facial  artery  standing  up  free  in  the  pharynx  and  the  posterior  belly  of 
the  digastric  muscle  sutured  to  the  sternomastoid  to  wall  off  the  carotid  triangle  from 
the  [)harynx.  If,  before  suturing  these  two  muscles,  the  space  between  them  has  any 
depth,  it  should  be  drained  by  a  separate  stab  wound  through  the  skin. 


not  ordinarily  removed,  but  the  sternomastoid 
is  somewhat  freed  so  that  it  can  be  sutured 
over  these  to  the  digastric.  If  one  invades 
the  carotid  triangle  at  this  time,  it  is  apt  to 
comphcate  and  unduly  prolong  the  operation 
Before  closing  the  external  wound  a  large 
catheter  is  passed  through  one  nostril  into 
the  pharynx  and  fastened  by  a  strip  of 
adhesive  plaster  one-half  inch  wide,  to  the 
upper  lip.  After  the  excision,  the  larynx 
drops  very  low  and  unless  this  catheter  is 
guided  by  a  linger  in  the  pharynx,  it  is  apt  to 
enter  the  glottis.  The  external  wound  is 
closed  without  drainage  by  silkworm-gut 
mattress  sutures  that  insure  deep  approxima- 
tion of  the  skin  and  platysma.  The  cut  or 
burned  surface  of  the  parotid  should  not  be 
included  in  the  approximation,  as  the  secretion 


causes  induration  and  suppuration.  The 
lioor  of  the  mouth  and  all  other  raw  surfaces 
are  covered  with  a  pack  of  broad  strips  of 
iodoform  gauze  into  wliich  balsam  of  Peru  is 
thoroughly  incorporated,  this  pack  to  be  left 
in  place  several  days  and  then  renewed  as 
necessary  until  the  sloughs  separate.  This 
will  entirely  control  all  odors  from  the 
decomposing  sloughs. 

Postoperative  treatment.  The  patient  is 
put  to  bed  in  a  semi-sitting  posture.  Proctoc- 
lysis is  instituted  and  fluids  given  through 
the  nasal  tube  as  soon  as  tolerated.  Frequent 
inhalations  of  benzoin  steam  and  small 
doses  of  iodides  to  loosen  secretions  are 
given  when  necessary  and  morphine  as  needed. 

The  tracheal  tube  is  retained  until  danger 
of  a'dema  or  of  respiratory  interference  from 
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the  packs  is  passed;  before  remoxing  the 
tube  a  cork  is  placed  in  it  for  24  hours. 
Usually  after  10  days  the  patient  can  make 
verj-  etTective  efforts  to  swallow  but  onl}^ 
water  should  be  given  until  one  can  be  sure 
that  no  fluid  enters  the  glottis,  at  which  time 
the  nasal  feeding  tube  can  be  removed. 

After  6  weeks  a  vers,-  intelHgible  speech  is 
usually  developed  but  the  rapidity  of  the 
return  of  all  these  functions  depends  largclj- 
on  the  intelhgence  and  industry  of  the  patient. 
A  physician  from  whom  I  remox'ed  the  whole 
tongue  and  the  muscles  of  the  floor  5  years 
ago  has  been  practising  his  profession  all 
this  time  and  his  speech  is  so  perfect  that 
few  people  know  he  has  had  an  operation 
in  his  mouth,  though  he  told  me  his  vocabu- 
lary has  been  reduced  about  30  per  cent. 

This  operation  is  to  be  followed  later  by 
the  radical  dissection  of  the  Ij-mph-bearing 
areas  of  both  sides  of  the  neck;  a  plan  for 
doing  this  that  lits  in  -u-ith  the  preceding 
operation  will  be  presented  in  the  future. 

The  operation  presented  can  be  modified 
in  a  number  of  ways  and  in  its  present  form 
is  the  outcome  of  several  plans  ha\-ing  in 


common  the  suprahyoid  approach  and  the 
removal  of  the  tumor,  the  muscles  of  the 
floor,  and  the  upper  h-mphatics  in  one  block. 

The  first  operations  were  done  in  1913  for 
cases  of  ulcer  of  the  floor,  tongue  and  jaw 
and  at  this  time  the  bod)^  of  the  mandible 
was  included  in  the  excision;  now  I  beheve 
that  thorough  cauterization  of  the  invaded 
bone  with  a  soldering  iron  or  Percy  cautery- 
is  as  curative,  and  besides  the  better  functional 
results,  is  a  safer  operation.  If  the  cauteriza- 
tion of  bone  is  too  prolonged  the  latter  may 
be  killed  through  the  full  thickness  and  no 
regeneration  occur.  I  have  had  this  experience. 
In  one  instance  the  hyoid  bone  and  epiglottis 
were  included  in  the  excision.  In  this  case 
persistent  oedema  of  the  glottis  greatly 
retarded  recovery  of  function. 

This  operation  might  be  done  on  one  side 
only  but  I  have  not  seen  a  case  in  which  I 
thought  it  indicated  that  I  did  not  believe 
the  most  radical  removal  was  necessary. 
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ACUTE  EMPYEMA  OF  THORAX  TREATED  BY  MINOR  INTERCOSTAL 

THORACOTOMY 

By  PAUL  W.  ASCHNER,  U.D..  New  York 
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^N   analysis  of    the  cases  of  empyema 

/  \  treated  at  Mount  Sinai  Hospital 
-^  *  during  a  period  of  ten  years  (1903- 
19 13)  was  reported  by  Wilensky.  Thoracot- 
omy with  rib  resection  was  the  operation  of 
choice,  drainage  being .  established  with  two 
large  rubber  tubes,  and  the  dressings  being 
changed  as  often  as  the  amount  of  discharge 
required.  Of  258  cases  of  acute  empyema 
treated  thus,  59  died,  a  mortalit}'  of  23  per 
cent.  Fifty  cases  were  not  cured  by  the 
primary  operation,  i.e.,  20  per  cent  of  all 
cases.  Cures  resulting  from  the  primary 
operation  amounted  to  57  per  cent  of  cases. 

The  chief  source  of  dissatisfaction  was  the 
fact  that  those  not  cured  b}'  the  operation 
were  destined  to  a  long  period  of  ill  health, 
to  a  long  period  of  after-care  in  the  dispen- 
sary, to  repeated  secondary  operations  fre- 
quently increasing  in  extent,  severity  and 
risk,  and  often  terminating  in  one  or  another 
type  of  deforming  thoracoplastic  collapsing 
operation.  Not  a  few  succumbed  to  these 
procedures,  and  of  those  who  subsequently 
left  the  hospital  "well,"  we  did  not  know 
how  many  were  restored  to  former  health 
and  usefulness.  Other  sources  of  dissatis- 
faction were  the  following:  The  patients  were 
often  very  uncomfortable  as  a  result  of  the 
necessarily  bulky  dressings,  the  maceration 
and  infection  of  the  skin  due  to  the  discharges,, 
the  free  communication  of  the  pleural  cav-ity 
with  the  outer  air  (in  spite  of  attempted 
occlusive  dressings),  and  the  necessarily  fre- 
quent changes  of  dressings  and  tubes.  The 
empyema  cases  were  regarded  as  a  nuisance 
in  the  wards.  The  dressings,  saturated  with 
pus,  produced  foul  odors  which  disgusted  the 
patients,  and  caused  anorexia,  an  exceed- 
ingly unfavorable  symptom  in  these  cases. 
The  quantity  of  dressings  used  was  a  source 
of  considerable  expense  to  the  hospital. 

To  obtain  better  linal  results  in  empyema 
of  the  thorax,  to  prevent  persistent  sinuses 


and  cavities,  and  fixation  of  the  lung  in  an 
unfavorable  position,  Dr.  Lihenthal  pro- 
posed the  operation  of  major  intercostal 
thoracotomy.  The  principle  was  that  of  a 
free,  wide  exploration  and  thorough  mobiliza- 
tion of  the  lung.  When  the  condition  of  the 
patient  rendered  the  operation  inad\'isable 
as  a  primary  procedure,  a  small  intercostal 
incision  was  made  and  a  single  tube  inserted. 
In  a  few  days  or  a  few  weeks  the  larger  pro- 
cedure was  undertaken,  if  deemed  necessary. 

When  rib  resection  for  thoracotomy  was 
in  vogue,  intercostal  incision  was  reserved 
for  those  empyema  patients  who  were  desper- 
ately ill,  in  whom  it  was  advisable  merely  to 
relieve  the  intrathoracic  pressure  symptoms. 
The  mortality  was  consequently  very  high, 
Wilensky's  statistics  showing  1 1  deaths  in  2 1 
cases.  It  was  noted,  however,  that  those  who 
survived  gave  practically  no  trouble  in  their 
after-treatment.  They  healed  kindly  and 
rapidly.  When  the  operation  of  major  inter- 
costal thoracotomy  was  first  introduced, 
simple  intercostal  drainage  was  likewise  an 
operation  of  necessity  and  a  preliminary  to 
the  radical  procedure.  In  the  series  of  23 
cases  reported  by  LiKenthal  in  1915,  only  3 
were  done  in  two  stages,  while  of  the  larger 
series  reported  in  1917,  one-third  was  done 
in  two  stages.  At  the  same  time  38  cases  w'ere 
treated  by  minor  thoracotomy  alone  with  the 
low  mortality  of  18.4  per  cent  and  excellent 
final  results.  Gradually  more  and  more  cases 
of  acute  empyema  were  treated  by  minor 
thoracotomy  and  the  operation  came  to  be 
one  of  choice  instead  of  that  of  necessity. 

The  present  report  deals  with  71  cases  of 
acute  emp3'ema  treated  by  intercostal  in- 
cision during  a  period  of  15  months  (January 
I,  1918,  to  April  I,  1919)  on  the  surgical 
services  of  Drs.  LiKenthal,  Berg,  and  Beer.' 

1  For  a  period  of  three  months  when  a  considerable  number  of  enn- 
pyemas  occurred  after  the  recent  influenza  epidemic.  Dr.  A.  A.  Berg,  who 
was  then  in  charge  of  the  three  ser\'ices,  permitted  me  to  supervise  all 
the  empyema  cases  on  his  service. 
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It  was  the  practice  in  all  cases  except  those 
of  immediate  urgency  to  have  a  roentgen 
examination  of  the  chest  before  operation, 
and  preferably  before  exploratory  aspiration. 
It  was  deemed  inad\-isable  to  perform  aspira- 
tion before  the  X-ray  examination  as  this 
occasionally  admitted  air  into  the  pleural 
ca\-ity  and  confused  the  picture.  Many  of 
the  patients  had  been  aspirated  before  com- 
ing into  the  hospital,  and  two  of  these  had 
submuscular  abscesses  as  a  result  of  leakage 
along  the  needle  track,  i.e.,  induced  empyema 
necessitatis. 

The  X-ray  examination  ^\dth  the  patient 
in  an  upright  position  in  cases  of  intrathoracic 
suppuration  is  often  of  great  value,  and 
should  precede  aspiration,  if  feasible.  It  in- 
forms us  of  the  condition  of  the  apparently 
uninvolved  side,  revealing  at  times  an  un- 
detected pneumonia  or  a  small  effusion.  It 
may  show  the  presence  of  air  as  well  as  fluid 
in  the  chest,  indicating  communication  \nth 
the  bronchial  system,  due  to  rupture  of  a 
suppurative  focus  in  the  lung  into  the  pleural 
ca\ity.  Cases  of  this  t}-pe,  with  bronchial 
fistula,  form  a  separate  group  both  as  to 
prognosis  and  treatment.  The  examination 
may  show  one  or  more  distinctly  encapsulated 
or  sacculated  collections  of  fluid,  and  these 
form  a  third  group  of  cases  as  regards  treat- 
ment. At  times  when  the  physical  signs  sug- 
gest fluid  and  even  when  exploratory  aspira- 
tion has  }ielded  a  few  cubic  centimeters  of 
exudate,  the  X-ray  reveals  pneumonia  or 
perhaps  lung  abscess.' 

In  seven  cases  the  fluid  aspirated  prior  to 
operation  was  not  macroscopically  purulent, 
although  examination  showed  pus  cells  and 
bacteria,  and  cultures  jdelded  a  growth.  These 
were  treated  by  preKminarj-  Potain  aspira- 
tion. The  toxic  and  septic  phenomena  in 
these  cases  were  beheved  due  to  the  under- 
lying concomitant  pneumonia.  Our  past 
experience  coinciding  A\ith  that  of  the  mili- 
tary surgeons  during  the  pneumonia  epi- 
demics in  the  mobilization  camps,  induced 
us  to  allow  the  patient  to  overcome  his  pneu- 

*  If  the  clinical  course  plus  the  roentgen  findings  make  the  diagnosis 
of  Jung  abscess  reasonably  certain,  it  is  well  to  postpone  aspiration,  if 
this  be  deemed  necessary,  until  just  before  the  contemplated  operation. 
Aspiration  through  the  indurated  lung  tissue  permits  leakage  along  the 
needle  track  and  may  cause  virulent  empyema  or  phlegmon  of  the  chest 
wall. 


monic  infection,  meanwhile  relieving  the 
intrathoracic  pressure  eff^ects  by  aspiration 
of  the  fluid,  as  often  as  necessary.  These 
cases  later  developed  frank  purulent  fluid, 
but  by  the  time  this  occurred  the  general 
condition  was  greatly  improved,  the  tempera- 
ture much  lower,  or  even  normal,  and  the 
outlook  more  favorable  for  recovery  after  the 
drainage  operation.  Adhesions  had  formed, 
and  acute  pnemnothorax  was  a\'oided.  One 
of  these  patients  died,  the  others  made  a 
smooth  recovery  after  minor  thoracotomy. 

TECHNIQUE   OF   OPERATION 

The  patients  being  in  the  hospital,  the 
operation  was  performed  in  the  operating 
room,  but  the  procedure  is  so  simple  and 
recjiures  so  few  instruments  that  if  necessary, 
the  patient  need  not  be  moved  from  his  bed. 
Of  the  71  cases,  32  were  done  with  local 
anaesthesia,  26  under  ether,  5  under  gas  and 
ox}-gen,  2  under  chloroform,  6  not  recorded. 
Local  anaesthesia  was  used  for  children  as 
well  as  adults.  It  would  seem  desirable  to 
a^•oid  ether  in  all  cases  such  as  these  in  which 
the  lungs  are  or  have  recentl}-  been  the  site 
of  a  pneumonia.  In  addition  to  the  usual 
infiltration  with  0.5  per  cent  novocaine  along 
the  line  of  incision,  an  effort  was  made  by 
some  operators  to  block  the  intercostal  nerves 
by  infiltrating  at  the  borders  of  the  ribs 
bounding  the  intercostal  space  at  a  point 
posterior  to  the  line  of  incision.  This  was 
found  to  lessen  considerably  the  pain  of 
entering  the  pleura  and  the  discomfort  of 
introducing  the  drainage  tube. 

It  was  our  aim  to  drain  the  chest  at  the 
lowest  possible  point.  Aspiration  was  made 
in  the  posterior  axillar}-  line  through  the 
eighth  space,  at  times  the  niiith  space.  In  a 
few  cases,  pus  was  foxmd  in  the  axilla  and 
drainage  was  performed  there.  The  pus 
ha\-ing  been  located  at  its  dependent  point, 
the  needle  was  left  in  situ  and  marked  the 
center  of  a  1.5  inch  incision  wliich  was  carried 
down  to  muscle  layers.  A  grooved  director 
was  passed  along  the  needle  and  the  latter 
withdrawn.  A  dressing  forceps  was  now 
passed  along  the  groove  and  the  pleural 
opening  spread  sufficiently  to  permit  intro- 
duction of  a  tube  of  suitable  diameter  (i.o  to 
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1.5  centimeters),  held  in  the  grasp  of  a  long 
artery  forceps,  and  provided  v^-ith  a  side  hole 
about  an  inch  from  its  end.  The  muscle 
fibers  not  being  cut  acted  somewhat  as  a 
sphincter  would,  surrounded  the  tube  closely, 
and  made  for  an  air-tight  drainage.  The  tube 
was  introduced  so  that  the  fenestra  was  just 
within  the  pleura,  part  of  the  pus  was  allowed 
to  escape  and  then  it  was  clamped.  The 
superficial  wound  was  lightly  packed,  the 
tube  secured  by  a  safety  pin  and  adhesive 
strips  to  the  skin,  and  a  small  dressing 
applied  over  the  whole.  The  patient  was 
then  placed  in  the  special  bed  for  empyema 
cases  designed  by  Dr.  Roth. 

In  two  cases,  young  infants,  drainage  was 
established  by  inserting,  under  local  anaesthe- 
sia, a  trocar  and  cannula,  threading  a  tube 
through  the  cannula,  and  withdrawing  the 
latter,  leaving  the  tube  in  place. 

POSTOPERATIVE   TREATMENT 

This  was  greatly  facilitated  by  the  em- 
ployment, in  children,  of  the  empj^ema  bed 
devised  by  Irving  R.  Roth  and  in  use 
since  August,  1917.  The  cliild  lies  on  the 
afi'ected  side  on  a  canvas  spanned  across  the 
bed  frame,  the  drainage  tube  passing  through 
a  window  in  the  canvas  to  an  air-tight  pus- 
collecting  bottle.  The  air  is  exhausted  from 
the  latter  by  means  of  a  partial  vacuum 
produced  by  gravity  in  a  large  irrigating 
bottle,  from  the  bottom  spout  of  which  water 
is  allowed  to  flow  into  a  plain  receiving 
bottle. 

By  means  of  this  device  the  pus  is  col- 
lected in  a  bottle,  no  soiling  of  dressings, 
linens,  etc.,  occurs,  and  the  skin  is  entirely 
free  of  irritating  discharges.  The  forces  of 
gravity  and  negative  pressure  are  applied  to 
keep  the  chest  empty  of  pus  and  to  favor 
pulmonary  expansion.  The  amount  and 
character  of  the  discharge  are  readily  ob- 
served. The  same  method  of  drainage  is 
applied  to  adults  by  allowing  the  thoracic 
drainage  tube  to  pass  to  the  pus  bottle  be- 
tween the  two  sections  of  a  transverselv'  split 
mattress. 

The  drainage  tube  is  changed  and  the 
wound  dressed  every  three  or  four  days.  In 
cases  in  which  there  are  large  amounts  of 


fibrin  in  the  discharge  the  drainage  tube  and 
the  dressing  must  be  changed  oftener. 

The  guides  to  the  progress  of  the  case  con- 
sist in  the  following:  first,  the  clinical  course 
of  the  patient,  in  whom  we  note  decrease  of 
temperature,  of  pulse  and  respiratory  rate, 
increase  of  appetite,  improved  sleep  and 
comfort,  a  brighter,  more  cheerful  aspect 
(in  short  a  disappearance  of  the  septic  phe- 
nomena) ;  second,  decrease  in  amount  and 
change  in  character  of  the  discharge,  a  reduc- 
tion to  about  4  drams  of  serous  fluid  per  day 
warranting  discontinuing  the  apparatus; 
third,  fluoroscopic  and  radiographic  evi- 
dence of  expansion  of  the  lung  and  absence 
of  retention  or  sacculation. 

Just  as  the  roentgen  examination  is  of 
much  diagnostic  value  in  empyema,  of  no 
less  aid  is  it  in  the  after-care  of  the  case. 
Unexplained  retrogressions  with  febrile  course 
may  be  clarified  by  X-ray  findings  of  saccula- 
tion and  retention,  pneumonia  in  the  same  or 
opposite  lung,  or  abscess  of  the  lung  previ- 
ously hidden  by  the  fluid  in  the  chest.  The 
persistence  of  purulent  discharge  may  be 
explained  by  the  X-ray  picture  of  a  pneumo- 
thorax of  greater  or  lesser  degree  with  fixa- 
tion of  the  lung  by  a  dense  membrane.  Here 
the  fluoroscopic  data  are  of  value  in  prognosis 
and  therapy.  If  such  examination  shows  any 
expansion  of  the  lung  when  the  patient  coughs 
or  strains,  a  conservative  course  is  indicated. 
In  these  cases  persistence  in  drainage  and 
efforts  at  disinfection  may  result  in  asepric 
healing  of  the  wound  and  a  gradual  oblitera- 
tion of  the  dead  space  by  pulmonary  expan- 
sion together  with  some  contraction  of  the 
thoracic  walls. 

If,  however,  the  lung  is  found  persistently 
fixed  in  an  imfavorable  position  and  incom- 
pletely expanded,  we  believe  that  operative 
interference  is  indicated,  and  our  preference 
is  for  the  procedure  of  major  intercostal 
thoracotomy,  which  aims  to  mobilize  the 
lung.  Although  disinfection  of  such  cavities 
is  attainable,  and  closure  of  the  wound  takes 
place  (we  agree  with  JNIoschcowitz  in  not 
employing  secondary  suture),  dead  spaces 
of  this  kind  frecjuently  become  reinfected  and 
open  of  their  own  accord  or  require  secondary 
drainage.   We  distinguish,  therefore,  between 
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pneumothorax  which  tends  to  obliteration,  results  of  using  dakin's  solution 

and  pneumothorax  which  repeated  examina-  Treated  with  Dakin's 

tion  shows   to   be    constant.   We   have   not  Cases 23(8  adults) 

had  sufficient   e\-idence   to   corroborate   the  Hospital  stay 43  days  (18  to  91) 

beUef    that    Dakin's    fluid    vdW    dissolve    the  Suct.on  dramage  renewed 4  cases 

limiting  membrane  and  accomplish  mobiliza-  treated  unthout  Dakin's 

tion   in    the  latter  group  of  cases.     Micro-  &!!!;;  •.■;;:■ '^  i'°  ^'^4*!^      ^ 

,.       ^  r  1  ,  •  Hospital  Stay 39  days  (16  to  74) 

scopic    exammation   of    such   membranes   m  Suction  drainage  renewed 3  cases 

a  few  cases  treated   by  major  thoracotomy 

showed  them  to    be    organized    connective-  I  f^^I  certain,  however,  that  our  organiza- 

tissue    structures    and    not    fibrinopurulent  tion,   necessitating   changing  of   nurses   and 

exudates.  of  ward  doctors  at  rather  frequent  intervals, 

The  use  of  Dakin's  fluid  was  added  to  the  did   not   lend  itself   to  ideal   application   of 

method  of  drainage  described  by  inserting  a  disinfecting  methods  in  all  cases  in  which  it 

T-tube  between  the  thoracic  drain  and  the  was  attempted. 

pus-collecting  bottle.     The  reservoir  for  the  When   the   amount  and  character  of  the 

antiseptic  was  connected  to  the  side-arm  of  discharge    or    the    microscopic    examination 

the  T-tube  and  the  fluid  in  varying  amounts  of  the  pus   (absence  of  bacteria)    indicated 

(25    to    100   cubic   centimeters),   allowed   to  that   the  infection  was  controlled,   and   the 

enter  the  chest  every  two  hours   (in  some  roentgenographic  studies  indicated  favorable 

cases  every  hour)  by  day,  and  twice  during  physical   conditions  within   the   thorax,   the 

the  night.    The  suction  was  suspended  for  15  apparatus   was    discontinued,    a   small    tube 

minutes  by  clamping  the  tube  connecting  the  inserted  just  to  the  pleural  ca\-ity  and  the 

glass  T  with  the  pus  bottle,  and  then  re-  patient  encouraged  to  be  up  and  about.    In 

sumed  until  the  time  for  the  next  instillation  a  few  days  the  tube  was  removed  and  the 

of  Dakin's  fluid.     Caution  was  observed  in  wound  allowed  to  heal.    In  eight  cases  it  was 

using   the  fluid,    the  first  instillation   being  necessarj-  to  renew  the  suction  drainage  for 

made  slowly  with  a  syringe  containing   10  an  additional  period  because  of  recurrence  of 

or    15    cubic    centimeters.     While    we    were  infection  and  retention. 

usually  aware  of  the  presence  of  a  pleuro-  Certain   adjuvants   were    found    of    value 

pulmonary  fistula,  at  times  our  first  definite  in  treating  these  patients: 

knowledge  had  come  when  instillation  of  the  First,  an  efl'ort  was  made  to  maintain  the 

fluid  by  the  nurse  produced  \ioIent  cough,  nutrition  of  the  patient  at  a  high  level  by 

cyanosis  and  acute  distress,  the  patient  later  extra  feeding.    Second,  expansion  of  the  lung 

stating  that  he  tasted  the  chlorine  and  felt  was  encouraged  bj-  ha\ing  the  patient  use 

as    though   he   were    being   strangled.     The  blowing    bottles.      Dr.    Lihenthal    had    the 

appearance  of  blood  in   the  discharge,   not  children  use  toy  balloons  to  the  mouth  piece 

ascribable  to  trauma  of  dressing,  was  con-  of    which    a    constricted    rubber    tube    was 

sidered   an   indication    to    stop    the    use    of  attached,  thereby  enforcing  increased  respira- 

Dakin's  fluid,  as  serious  bleeding  had  been  tory  efforts.    Third,  as  far  as  facilities  per- 

reported  in  some  cases.  mitted,  exposure  to  fresh  air  and  sunshine 

The  solution  kept  the  discharges  thin  and  was  employed  and  in  some  very  serious  cases 

limpid  and  prevented  clogging  of  the  drain,  this  seemed  to  be  a  determining  factor  in 

wiiich,  nevertheless,  was  changed  dailv  while  recovery  of  the  patient, 

disinfection  was  being  practiced.     At  times  Analysis  of  the  data  derivable  from  the  71 

when    the    suction    apparatus    was    discon-  cases    studied    may    be    best    presented    as 

tinned  a  single  short  Carrel  tube  was  inserted  follows: 

in  the  sinus  and  the  fluid  instilled  through  Causation.  Reliance  had  to  be  placed 
this.  A  comparison  of  the  results  in  cases  mostly  on  the  liistory  of  the  case,  as  the  pa- 
treated  with  and  without  Dakin's  fluid  showed  tients  had  usually  been  treated  at  home  for 
no  more  rapid  healing  in  the  former.  their  preceding  illnesses. 
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Scarlet  fever i ' 

Primary  (?) 4 

Pneumonia 66 

(20  of  which  were  postinfluenzal) 

Sex 

Males,  38;  deaths,  8. 

Females,  33;  deaths,  5. 
Side  involved 

Right,  3q;  deaths,  9. 

Left,  31;  deaths,  4. 

Bilateral,  i;  deaths,  o. 
Bacleriology 

Sterile,  5  (3  showed  organisms  in  spreads);  deaths,  o. 

Streptococcus  ha-molyticus,  20:  deaths,  4. 

Streptococcus  anhiemolyticus,  2;  deaths,  i. 

Pneumococcus,  18  (I,  3;  II,  4;  III,  i;  IV, 8);  deaths,  3. 

Staphylococcus  aureus,  9;  deaths,  3. 

Staphylococcus  aureus  and  pneumococcus,  i ;  deaths,  o. 
Not  reported,  16;  deaths,  2. 
Age  and  Results 

Under  i  year 6  2  4  o 

1  to    2  years 11  5  6  o 

2  to    3  years 9  2  7  o 

3  to    5  years 6  i  5  o- 

5  to  10  years 17  i  12  4 

10  to  20  years 9  o  7  2 

20  to  30  years 7  i  5  i 

30  to  40  years 4  o  4  o 

40  to  50  years o  o  o  o 

SO  to  60  years 2  i  i  o 

71  13  51  7 

Youngest,  14  weeks,  cured. 
Oldest,  60  years,  died. 

1  This  child,  whose  empyema  followed  scarlet  fever,  went  through 
diphtheria  and  measles  with  his  chest  undrained. 

RESULTS    COMPARED    TO    SERIES    TREATED    BY 
RIB   RESECTION 

Intercostal  incision: 

Cases 71 

Deaths 13.  or  18  per  cent 

Cured 51,  or  72  per  cent 

Not  cured 7,  or  10  per  cent 

Rib  resection: 

Cases .258 

Death? 50,  or  23  per  cent 

Cured 149,  or  57  per  cent 

Not  cured 50,  or  20  per  cenl 

It  is  true  that  the  present  series  of  cases 
amounts  to  only  one-quarter  of  those  treated 
by  rib  resection  in  former  years,  but  cases 
treated  by  intercostal  drainage  in  LiKenthal's 
report  of  191 7,  showed  a  mortality  of  only  18 
per  cent  also.  We  have,  therefore,  a  decrease 
in  mortality  of  5  per  cent,  a  decrease  in 
cases  requiring  secondary  operation  of  10 
per  cent,  and  an  increase  of  cures  by  the 
primary  operation  of  15  per  cent.  Aside  from 
these  advantages  are  those  which  cannot  be 
expressed  in  figures,  namely,  the  greater  com- 
fort  of   the   patient,   the   cleanliness   of   the 


method,  the  improved  morale  of  the  patients 
on  the  ward,  the  sa\ang  in  time,  labor,  and 
material  in  the  after-care  of  the  cases. 

The  procedure  of  minor  intercostal  thora- 
cotomy surely  eliminates  one  factor  in  the 
production  of  persistent  sinuses  after  empye- 
ma, namely,  infection  of  the  resected  rib. 
In  89  cases  of  chronic  empyema  analyzed  by 
Wilensky,  6  were  attributable  to  disease  of 
the  ribs,  and  in  the  series  of  acute  empyemas 
osteomyelitis  occurred  4  times.  This  inci- 
dence is  relatively  low.  Petit,  for  example, 
reports  16  cases  of  persistent  empyema  sinus 
in  12  of  which  disease  of  the  pre\iously 
resected  rib  was  present.  Tufficr  like\\i.se 
notes  the  frequency  of  osseous  infections  fol- 
lowing rib  resection.  It  seems  reasonable  to 
believe  that  disease  of  the  rib  can  delay  heal- 
ing not  only  by  necessitating  sequestration, 
but  by  reinfection  of  the  empyema  ca\'ity  as 
well  from  the  focus  in  the  chest  wall. 

In  one  case  treated  by  minor  thoracotomy 
pressure  of  the  tube  caused  denudation  of  the 
periosteum  of  the  ribs,  but  this  covered  over 
when  the  tube  was  removed,  and  healing  took 
place. 

Hospital  stay.  The  51  cases  cured  by  inter- 
costal drainage  alone  remained  in  the  hos- 
pital from  16  to  91  days,  the  average  being 
41  days. 

Of  these  cases  29  were  completely  healed 
when  discharged,  19  cases  required  from  one 
to  four  superficial  dressings  in  the  dispensary, 
2  cases  were  dressed  twice  a  week  for  4  weeks, 
and  I  was  dressed  at  another  hospital  dis- 
pensary for  3  months.  This  patient  said  that 
at  no  time  was  there  much  discharge,  and  at 
no  time  was  a  tube  inserted,  the  reason  for 
the  tardy  healing  of  the  sinus  not  being 
apparent. 

Mortality.  Of  the  13  patients  who  died,  11 
were  children.  Two  cases,  desperately  ill  and 
intensely  cyanotic,  ceased  within  an  hour 
after  operation.  Three  cases  had  diffuse 
bronchopneumonia,  3  had  pneumonia  on  the 
same  side,  and  2  on  the  opposite  side.  Otitis 
media  was  noted  in  3  cases;  furunculosis, 
impetigo,  and  purpura  once  each.  One  man 
of  60  was  doing  fairly  well  and  out  of  bed, 
when  he  was  stricken  with  hemiplegia  and 
died. 
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COMPLICATIONS 

Pneumonia                                                   Deaths  Cured  Not  Cured 

Same  side 3  s  ° 

Opposite  side 2  i  o 

Bronchopneumonia 3  o  i 

Otitis  media 3  4  i 

Cerebral  complications 

Hemiparesis o  i  o 

Hemiplegia i  i  o 

Skin  lesions 

I'urunculosis                                    / 1  i  o 

Impetigo same  case  \  i  o  o 

Purpura  (also  had  bronchopneu- 
monia)       I  o  o 

Subcutaneous  abscesses o  2  o 

Measles o  2  o 

Diphtheria , o  5  o 

Pregnancy o  i  o 

Eroded  rib o  i  o 

Bronchial  fistula o  2  o 

Persistent  sinus o  o  2 

Persistent  pneumothorax  (also  had 

pneumonia) 2  o  5 

Cases  not  cured  by  primary  operation.  Five 
cases  showed  a  persistent  pneumothorax,  4 
ha\ing  been  treated  with  Dakin's  solution 
after  the  primary  operation.  Three  of  these 
were  cured  of  this  condition  by  major  inter- 
costal thoracotomy.  One  was  cured  by  resec- 
tion of  large  segments  of  two  ribs,  and  mobil- 
ization of  the  lung  through  this  wound.  One 
case  was  discharged  uncured,  the  patient 
refusing  radical  operation. 

Two  cases  had  persistent  sinuses  the  cause 
of  which  was  not  clear  from  our  records.  One, 
a  child,  was  not  brought  back  for  study, 
though  the  mother  was  directed  to  do  so. 
The  record  of  the  other  case  was  incomplete, 
but  cure  was  apparently  not  effected. 

Sacculated  empyema.  Strictly  speaking  all 
empyemas  are  encapsulated,  for  only  in  the 
earliest  stage  is  the  fluid  free  in  the  pleural 
cavTty.  It  becomes  walled  off  by  adhesions 
as  the  purulent  stage  supervenes.  Well- 
defined  sacculations  may  occur  either  as  the 
result  of  incomplete  resolution  of  a  general 
pleuritis  or  as  the  result  of  an  originally 
localized  pleuritis.  Such  sacculations  occur 
most  often  in  the  axilla,  frequently  high  up 
over  the  upper  lobe.  Next  in  frequency  are 
collections  of  pus  postero-internal  to  the 
lung,  occupying  the  conca\-ity  formed  by  the 
vertebrffi  and  the  ribs  mesial  to  their  angles, 
but  sometimes  extending  out  to  the  posterior 
or  mida.xillary  line.  Other,  more  unusual 
sites   are   the   anterior   aspect   of  the   lung, 


between  the  lung  and  the  parietal  pleura 
covering  the  structures  of  the  middle  and 
anterior  mediastinum,  between  the  base  of 
the  lung  and  the  diaphragm,  and  between 
the  lobes  of  the  lung.  True  interlobar  em- 
pyema is  uncommon. 

The  treatment  of  these  cases  must  vary 
wdth  the  indi\-idual  conditions.  Large  en- 
capsulated empyema,  usually  behind  the 
lung,  presents  a  clinical  course  similar  to  that 
of  ordinary  empyema  and  may  be  treated  in 
the  same  waj^,  namely,  by  minor  intercostal 
thoracotomy  at  the  most  dependent  point. 
Small  solitary  pleural  abscess  is  insidious  in 
its  onset,  symptomatology  and  clinical  course. 
When  diagnosticated,  it  has  usually  been  in 
existence  for  some  time,  its  limiting  walls  are 
dense  and  un3-ielding.  It  is  best  treated  by 
resection  of  a  portion  of  the  rib  corresponding 
to  its  most  dependent  point.  Discission  of 
the  visceral  pleura  may  be  of  assistance  in 
hastening  obliterarion  of  the  ca\aty.  When 
two  distinct  pleural  abscesses  exist  it  is 
questionable  whether  each  should  be  drained 
separately,  or  whether  major  thoracotomy 
should  be  resorted  to,  using  suction  apparatus 
to  minimize  soiling  of  the  general  pleural 
cavity,  and  mobilizing  the  lung  so  as  to 
accomplish  rapid  obliteration  of  the  ca\ities. 
When  it  is  possible  by  roentgen  examination 
and  exploratory  aspirations  (different  t}'pes 
of  fluid  being  withdrawn)  to  determine  that 
the  empyema  is  muldlocular,  a  wide  exposure 
is  desirable,  permitting  empt}'ing  of  all  the 
locules.  breaking  down  of  the  adhesions 
separating  them,  and  mobilization  of  the 
lung. 

The  series  of  cases  discussed  in  this  paper 
include  only  two  sacculated  empyemas, 
treated  by  minor  thoracotomy. 

Bronchial  fistula.  The  presence  of  a  com- 
munication of  the  bronchial  system  with  the 
pleural  cavity  indicates  that  a  suppurative 
focus  in  the  lung,  a  smaller  or  larger  abscess, 
has  caused  the  infection  of  the  pleural  cavity. 
This  rupture  of  the  focus  produces  a  pyopneu- 
mothorax. These  patients  are  usually  very 
ill,  dyspnceic,  cyanotic,  anxious,  with  rapid 
pulse  and  marked  febrile  course.  They  sit  up 
in  bed  and  cannot  be  persuaded  to  lie  down. 
Operation  should  be  done  as  soon  as  possible 


i6o 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


with  local  anaesthesia,  the  patient  sitting  up. 
To  turn  the  patient  on  his  healthy  side  is  to 
invite  a  gush  of  pus  from  the  trachea,  and 
with  general  anesthesia,  an  almost  certain 
aspiration  pneumonia  on  the  opposite  side. 
Although  two  cases  of  bronchial  fistula  were 
treated  with  good  result  by  minor  thoracot 
omy,  drainage  by  resection  of  part  of  a  rib 
with  its  periosteum  is  preferable.  A  wide 
thoracic  opening  is  of  advantage  because 
adequate  drainage  must  be  maintained  until 
the  fistula  heals.  It  is  of  no  disadvantage 
because  the  lung  cannot  expand  until  the 
fistula  has  closed,  and  most  fistulas  close 
spontaneously.  Intercostal  incision  does  not 
serve  well  because  the  thorax,  in  these  cases, 
undergoes  rapid  contraction,  the  ribs  crowd 
together,  and  drainage  is  interfered  with. 

Not  infrequently  a  small  fistula  is  present 
which  is  not  discovered  until  after  operation. 
Failure  of  the  lung  to  e.xpand  properly  should 
lead  one  to  suspect  this.  A  tightly  fitting  tube 
leading  from  the  empyema  cavity  into  a  dish 
of  sterile  water  will  help  in  deciding  the 
point.  If  a  fistula  is  present  forceful  expira- 
tion will  cause  a  stream  of  air  bubbles  to  issue 
from  the  tube.  If  there  is  no  fistula,  some 
bubbles  will  come  through  until  the  next 
inspiration,  when  they  cease  to  appear  and 
water  is  drawn  up  through  the  tube  into  the 
chest.  At  times  the  injection  of  bismuth 
paste  will  be  followed  by  expectoration  of 
some  of  the  injected  substance.  The  use  of 
Dakin's  solution  not  infrequently  reveals 
the  presence  of  a  fistula,  patients  with  this 
condition  tasting  the  solution  (i.e.,  the 
chlorine  gas  liberated)  when  small  amounts 
are  used,  and  presenting  at  times  rather 
alarming  s^Tuptoms  when  large  amounts  are 
used. 

CONCIUSION 

The  proper  treatment  of  empyema  requires 
close  co-operation  of  the  internist,  the  sur- 
geon, and  the  roentgenologist.  For  purposes 
of  prognosis  and  treatment  empyemas  may 
be  best  divided  into  ordinary  empyema, 
pyopneumothorax,  and  sacculated  empyema. 
Cases  due  to  specific  infections,  such  as 
tuberculosis  and  actinomycosis,  should  not  be 
grouped  with  those  caused  by  the  ordinary 
pyogenic  organisms. 


We  may  fairly  conclude  from  the  cases  • 
analyzed  that  simple  intercostal  thoracotomy 
with  the  method  of  drainage  described  has 
jielded  results  superior  to  those  obtained  by 
rib  resection.  It  can  almost  always  be  done 
with  local  anaesthesia;  it  is  a  simpler  proced- 
ure; it  makes  for  the  comfort  of  both  the 
patient  and  his  attendants.  By  making  pos- 
sible the  earh-  use  of  suction  drainage,  it 
favors  pulmonarj'  expansion.  It  eliminates 
one  source  of  chronic  empyema  sinuses, 
namely,  disease  of  the  ribs.  Rib  resection  and 
major  thoracotomy  are  to  be  reserved  as 
primary  procedures  for  specific  indications. 
The  deforming  thoracoplastic  operations  pre- 
viously practiced  have  been  eliminated. 

I  am  greatly  indebted  to  Doctors  Lilienthal.  Berg,  and 
Beer  for  the  use  of  the  case  histories,  to  Dr.  Berg  for  the 
opportunity  to  care  for  a  considerable  number  of  the 
cases  throughout  their  course,  and  to  my  chief.  Dr. 
Lilienthal.  for  much  valuable  instruction  and  suggestion. 
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THE  OPERATIVE  TREATMENT  OF  ADVANCED  PULMONARY 

TUBERCULOSIS' 

By  willy  MEYER,  M.D.,  F.A.C.S.,  New  York 

Attending  Surgeon  to  the  Lenox  Hill  and  Po5t-Graduate  Hospitals 


IT  is  generally  recognized  today  that  the 
therapeutic  pneumothorax  (Forlanini- 
Murphy)  is  of  great  assistance  in  the 
treatment  of  pulmonary  tuberculosis.  When 
it  is  combined  with  proper  hygienic  measures 
and  with  a  regime  carefully  supcrvized  by 
the  internist  or  speciahst,  it  has  been  found 
that  tuberculous  patients  get  entirely  well 
under  such  treatment;  that  others  are  im- 
proved sufficiently  to  enable  them  to  lead  a 
satisfactory  existence  for  many  years. 

But  what  if  adhesions  have  united  the 
pulmonary  to  the  costal  pleura,  if  the  needle 
again  and  again  fails  to  find  a  place  in  which 
the  nitrogen  (or  pure  air)  can  be  blown  in 
successfully;  if,  further,  all  the  other  measures 
of  scientific  regime  do  not  bring  improvement? 
Were  no  other  treatment  at  hand  in  such  a 
contingency  these  patients  would  be  doomed. 
Their  death  would  be  a  question  of  but  a 
short  time. 

It  is  in  such  desperate  cases  and  at  this 
stage  of  the  disease,  that  modern  operative 
surgery  is  found  of  value. 

At  the  suggestion  of  Brauer,  then  the 
internist  at  the  Marburg  University,  the 
late  P.  L.  Friedrich.  then  director  of  the 
surgical  clinic  of  the  same  University,  took  up 
this  cjuestion  with  Brauer  in  1908.  They 
reasoned  that  when  the  presence  of  far- 
reaching  adhesions  between  the  two  pleural 
leaves  prevents  the  insufflation  of  the  pleural 
sac,  it  should  be  possible  to  accomplish  the 
required  collapse  and  artificial  putting  at 
rest  of  the  diseased  lung  by  an  attack  upon 
the  skeleton  of  the  thorax.  They  further 
argued  that  the  collapse  of  the  chest  wall, 
which  would  follow  the  resection  of  the 
tenth  to  second  or  first  ribs  inclusive  if  fol- 
lowed by  artificial  mechanical  compression  of 
the  thorax  should  produce  in  these  otherwise 
hopeless  cases  the  same  final  result  as  the 
Forlanini-AIurphy  method  in  the  more  favor- 
able cases.     Friedrich  thereupon  proceded  to 


operate  on  the  basis  of  this  theory,  resecting 
the  ribs  above  mentioned,  after  having 
gained  the  necessary  access  to  the  bony 
thoracic  wall  by  means  of  Schede's  incision 
(Fig. i).  The  work  was  done  in  one  sitting 
under  superficial  morphine-chloroform  anaes- 
thesia. Friedrich  called  this  operation:  "Total 
thoracoplastic  pleuropneumolysis, "  and  con- 
sidered it  indicated  in  one-sided  tuberculous 
affection  of  the  lung  in  patients  who  had  not 
yet  passed  the  fortieth  year,  particularly  if 
there  was  ca^■ity  formation  in  the  upper  lobe. 
Simultaneous,  non-active  and  non-progres- 
sive involvement  of  the  other  lung  did,  in  his 
opinion,   not   represent    a    contra-indication. 

In  his  address  before  the  International 
Surgical  Congress  at  Brussels,  191 1,  Friedrich 
was  able  to  report  28  cases  thus  operated  upon 
with  19  recoveries.  Of  the  latter  16  were 
greatly  improved;  3  improved.  All  were 
desperate  cases,  in  fact  three-fourths  of  them 
were  apparently  beyond  help  as  far  as  any 
other  treatment  was  concerned. 

In  \iew  of  the  risk  involved  in  undertaking 
so  serious  an  operation  in  these  always  weak 
and  greatly  reduced  patients,  Friedrich 's 
then  first  assistant,  F.  Sauerbruch,  tried  to 
modify  and  simplify  the  Brauer-Friedrich 
procedure  by  doing  it  in  stages  and  under 
regional  and  local  novocaine  anicsthesia. 
In  order  to  avoid  aspiration  pneumonia  of  the 
lower  lobe,  from  a  purulent  cavity  in  the 
upper  lobe,  Sauerbruch  proceded  thus:  he 
resected  the  tenth  to  sixth  ribs  inclusive  and 
compressed  the  thorax  by  means  of  pad  and 
elastic  straps,  and  2  to  3  weeks  later,  added 
the  removal  of  sufficiently  large  pieces  of  the 
fifth  to  second  or  first  ribs  inclusive.  The 
first  rib  was  rarely  resected.  Sauerbruch 
found  that  the  posterior  half  of  the  Schede 
incision  exposed  a  sufficient  length  of  the  ribs 
for  resection  (hook-incision.  Figs.  2  and  3). 
He  adopted  the  term  "extrapleural  thora- 
coplasty, "  which  Spengler  had  coined  in  1910, 


'Read  before  the  second  annual  meetirg  of  the  American  Association  for  Thoracic  Surgery,  Atlantic  City,  June  9,  igig. 
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Fig.  I.  Schede's  incision  raising  a  skin  muscle  flap 
including  scapula,  exposing  the  entire  length  of  the  first 
to  tenth  ribs. 

for  far-reaching  rib  resection  in  cases  of 
cavernous  phthisis. 

Of  41  patients  of  Sauerbruch'  thus  operated 
upon  8  were  cured;  7  much  improved; 
13  improved;  3  remained  unchanged;  4 
became  worse;  6  died,  of  the  latter  one  in 
immediate  connection  with  the  operation; 
5  died  later  on.  Of  the  20  improved  and 
much  improved  7  gave  hope  for  complete 
recovery.  The  last  results  of  Sauerbruch 
pubhshed  by  his  tirst  assistant,  C.  Henschen, 
are  remarkable.  The  number  of  liis  uncom- 
plicated cases  had  risen  to  122,  of  whom  24 
were  cured,  30  considerably  improved,  32 
improved,  4  unchanged  or  worse. 

The  cases  had  all  been  carefully  selected  by 
specialists  in  tuberculosis.  The  majority  of 
them  came  down  to  Zurich  from  Davos  in 
Switzerland  and  returned  to  the  higher  alti- 
tudes after  their  operative  recovery.     As  a 

1  Ergeb.  d.  inn.  Med.,  1913,  x. 


general  rule,  only  cases  with  unilateral 
affection  were  considered,  although  slight 
afTection  of  the  opposite  lung  and  early 
tuberculous  involvement  of  the  larynx,  did 
not  exclude  the  patient  from  the  operation. 
The  presence  of  ulcerous  intestinal  tuber- 
culosis, also  of  recent  foci  in  the  lower  lobe 
of  the  other  lung,  and  of  old  foci  in  the  region 
of  the  hilum  of  the  opposite  side,  and  as  well 
advanced  debility  were  considered  contra-in- 
dications. 

Sauerbruch  succeeded  in  doing  the  opera- 
tion, with  his  trained  set  of  permanent  assis- 
tants, from  the  first  incision  to  the  finishing 
of  the  last  layer  suture,  in  17  to  iq  minutes,  a 
brilliant  demonstration  of  the  efficiency  of 
"crew  work,"  as  could  be  witnessed  by 
members  of  the  Southern  Surgical  Club  whose 
itinerary  for  the  United  States  and  Europe 
in  the  summer  of  1914  took  them  also  to 
Zurich. 

With  increasing  experience,  Sauerbruch 
undertook  to  do  the  entire  rib  resection 
(tenth  to  second  ribs  inclusive)  in  one  and  the 
same  sitting,  when  conditions  seemed  to 
warrant  it.  If  stronger  compression  of  the 
lung  than  obtainable  by  the  described  pro- 
cedure was  required  for  the  accomphshment 
of  the  desired  result,  \'iz.,  subsidence  of 
fever,  reduction  of  sputum  and  cough,  im- 
provement of  the  patient 's  general  condition, 
the  following  additional  steps  were  taken: 

a.  Resection  of  the  first  rib  at  the  front 
also  of  a  portion  of  the  clavicle. 

b.  Resection  of  the  phrenic  nerve  at  the 
neck  (phrenicotomy),  to  induce  permanent 
paralysis  of  the  respective  half  of  the  dia- 
phragm on  the  diseased  side. 

c.  Tuffier's  operation:  "apicolysis"  with 
insertion  of  a  plomb.  The  operation  consists 
in  the  resection  of  a  short  piece  of  the  second 
or  third  rib  in  the  preaxillary  line,  with  di\i- 
sion  of  the  posterior  periosteal  envelope  of  the 
rib,  and  collapsing  the  apex  of  the  lung  by 
separating  the  parietal  plus  adherent  \isceral 
pleura  from  the  intrathoracic  fascia.  The 
resulting  free  space  is  then  filled  up  with  fat  or 
paraffine.  Tuffier  preferred  the  fat-transplant, 
usually  choosing  a  piece  of  omentum  which  he 
had  learned  to  keep  undecomposed  in  cold 
storage  for  the  desired  length  of  time. 
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Fig.  2  (at  left).  Sauerbruch's  "hook  incision,"  representing  the  posterior  half  of 
Schede's  incision. 

Fig.  3.  Exposure  of  the  posterior  two-thirds  of  the  ribs  by  means  of  the  "hook 
incision,"  the  inner  border  of  the  scapula  being  pulled  outwardlj'. 


Sauerbruch  made  use  of  the  paraffinc- 
plomb.  as  suggested  by  Baer  of  Davos.  Par- 
affine  of  a  higher  melting  point  than  the  tem- 
perature of  the  bod\-,  is  put  into  the  cavity  in 
small,  round  lumps  while  still  moldable; 
there  it  soon  hardens  and  forms  a  large, 
irregularly  shaped,  coherent  mass  which,  when 
healed  in,  represents  a  permanent  reUable 
compressorium  of  the  collapsed  apex.  In 
1913,  Sauerbruch  reported  8  operations  of  this 
kind,  of  which  6  were  successes,  and  i 
improved.  Up  to  the  spring  of  191 4  the 
plugging  had  been  carried  out  at  his  cUnic 
in  23   patients. 

Wilms,  of  Heidelberg,  did  not  fear  aspira- 
tion pneumonia  in  the  lower  lobe  as  a  result 
of  multiple  rib  resection  in  the  presence  of  a 
ca\-ity  in  the  superior  lobe,  at  least  not  in 
the  milder  cases.  He  favored  what  he  termed 
'"columnar  resection"  of  the  upper  7  or  q 
ribs,  anteriorly  and  posteriorly  in  one  sit- 
ting (Fig.  4).  The  intermediate  portion  of 
the  ribs,  wliich  is  left  in  place,  is  utilized  for 
the  compression  of  the  lung.  Wilms  also 
employed  regional  and  local  an;esthesia. 
He  reports  12  cases  without  mortality  and 


with  satisfactory  results.  Sauerbruch  con- 
siders it  ad\isable  to  use  this  procedure  only 
in  non-cavernous  tuberculous  affection  of  the 
upper  lobe. 

The  cases  reported  by  these  three  authors 
constitute  the  largest  series  of  its  kind  so  far 
pubUshed.  It  is  interesting  to  note  that 
their  operative  results  are  almost  identical: 
two-thirds  (or  more)  of  the  patients  were 
either  cured  or  improved, — certainly  a  re- 
markable record. 

Sauerbruch  also  led  the  way  in  employing 
the  same  procedure — subsequent  to  ligation 
of  branches  of  the  pulmonary  artery — for  the 
treatment  of  bronchiectasis,  and  as,  for  reasons 
which  will  appear  below,  it  is  only  in  that  type 
of  cases  that,  until  very  recently,  I  personally 
have  been  able  to  do  thoracoplasty,  I  beg 
leave  to  be  permitted  to  deviate  for  a  moment 
to  the  discussion  of  the  treatment  of  bron- 
chiectasis. 

I  have  done  extrathoracic  thoracoplasty  in 
advanced  bronchiectatics  seven  times  in  the 
course  of  the  last  ten  years.  For  this  class  of 
cases  the  operation  represents  but  one  of  the 
many  "conservative"  procedures  which  have 
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Fig.  4  a-d.  Illustrating  Wilms'  "columnar  resection" 
of  the  ribs.  a.  Resection  of  the  cartilages  plus  adjacent 
portions  of  the  upper  five  ribs,  also  of  the  sternal  ex- 
tremity of  the  clavicle,  in  order  to  increase  the  contem- 
plated compression  of  the  diseased  lung.  b.  Same  as  a. 
without  the  additional  operation  on  the  clavicle,  c.  Re- 
section of  the  upper  seven  ribs  in  the  region  of  their  angle. 
d.  Same  as  c,  operation  involving  the  nine  upper  ribs. 
Notetheincreasinglengthof  the  resected  portion  of  seventh 
to  ninth  ribs.  (I'rom  Muenchener  medizinische  Wochcn- 
sclirifl,  1Q13,  p.  450-451.) 

been  proposed  for  the  surgical  treatment  of 
these  unfortunates. 

It  was  the  above-mentioned  late  Prof. 
Friedrich  who,  at  the  time  of  his  visit  to  our 
country,  in  1909,  counseled  me  to  practise 
conservatism  in  treating  surgically  patients 
suffering  from  advanced  bronchiectasis.  He 
was  of  the  opinion  that  the  less  dangerous 
operations  should  be  tried  before  resorting  to 
lobectomy.  He  was  afraid  that  the  youngest 
and  last  child  of  operative  surgery,  "thoracic 
surgery,"  might  not  gain  the  confidence  of 
our  medical  confreres  and  of  the  general 
pubUc,  if  too  many  deaths  were  reported  as  a 
result  of  a  too  aggressive  surgery. 

I  took  his  advice,  and  performed  a  number 
of   these   conservative   operations   for   bron- 


Fig.  5.  Transverse  cut  through  dorsal  spine  with  mus- 
cles of  back.  The  needle  has  been  added  bj-  author  in 
order  to  point  to  the  elficiency  of  this  regional  anasthesia 
if  the  method  is  carried  out  correctly.  (From  Spal- 
Ichoh,  Haiidatlas  der  Anatomic  des  Menschen,  vol.  iii, 
Fig.  600.) 

chiectasis.  Today  I  look  back  upon  this 
series  of  bronchiectatic  operations  partly  with 
regret  and  partly  with  satisfaction;  ^\^th 
regret,  because  I  failed  to  cure  a  number  of 
advanced  cases  who  might  have  had  a  better 
chance  with  properly  performed  lobectomy; 
with  satisfaction,  because  I  succeeded  by 
patience  and  perseverance  in  saving,  even 
curing  a  few  greatly  reduced  patients,  who 
would  most  Kkely  have  succumbed  to  more 
radical  work.  My  experience  has  led  me  to 
believe  that  even  quite  advanced  cases  of 
bronchiectasis  can  be  very  greatly  improved 
by  operations  less  dangerous  than  lobectomy. 
At  the  present  moment  most  careful  indi- 
viduahzation  in  establishing  the  indication 
for  operation  is  required  in  this  class  of  cases. 
However,  there  can  be  no  doubt  that  in  the 
very  advanced  stage  of  broncMectatic  affec- 
tion, only  the  extirpation  of  the  diseased  lobe 
or  lobes  of  the  lung,  lobectomy,  can  bring 
permanent  relief. 

Looking  back,  a  further  source  of  satis- 
faction in  prolonged  conservative  operative 
work  in  this  branch  of  thoracic  surgery  has 
been  to  me,  that  I  have  made  early  acquain- 
tance with  extrapleural  thoracoplasty,  done 
under  regional  and  local  ana'sthesia.  As 
stated  before,  I  performed  this  operation 
seven  times  in  these  patients,  in  a  few  instances 
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Fig.  6.  Difigrammatic  illustration  of  the  location  where 
the  needle  is  introduced  in  Schumacher's,  a,  and  Kappis'. 
b,  methods.  Tn  practice  the  needle  at  <?  has  to  point  upward 
and  inward  and  run  close  to  the  rib. 


resecting  all  the  upper  ribs,  from  the  tenth 
to  the  first  inclusi\e,  in  one  sitting.  During 
the  entire  course  of  some  of  these  operations 
I  could  converse  with  the  non-narcotized 
patients. 

It  was  but  natural  that  I  was  eager  to  try 
to  save  by  extrapleural  thoracoplasty  also 
suitable  patients  with  advanced  tuberculous 
affection  of  the  lung,  in  whom  therapeutic 
pneumothora.x  was  not  feasible.  However, 
for  many  years  past,  insurmountable  obstacles 
presented  themselves.  Thanks  to  the  liigh 
state  of  education  of  the  public  in  matters 
tuberculous,  and  thanks  further,  to  most 
stringent  rules  of  the  health  authorities, 
patients  with  active  tubercle  bacilli  in  their 
sputum  are  refused  admission  to  the  public 
wards  of  our  hospitals,  and  the  boards  of 
trustees  like^\-ise  refuse  their  adntission  to  the 
private  di\ision.  For  more  than  seven  years 
I  have  vainly  tried  to  get  these  cases  ad- 
mitted to  isolated  parts  of  the  hospitals  \\ith 
which  I  am  connected.  The  war  prevented 
the  carrying  out  of  promised  arrangements 
in  the  thoracic  pa\-ilion  of  the  Leno.x  Hill 
Hospital. 


# 
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I-ig.  7.  The  same  with  the  patient  in  the  abdominal 
posture,  lying  horizontally  on  the  operating  table,  fin 
the  picture  the  table  has  been  tUtcd  in  order  to  allow  the 
artist  to  photograph  the  entrance  of  the  needle  in  the  back.) 

It  is  necessary  to  have  these  patients 
operated  upon  in  a  place  where  the  surgeon  is 
in  easy  reach  and  where  the  patient  can  be 
under  the  continuous  attendance  of  trained 
nurses,  for,  next  to  careful  aseptic  work  under 
regional  and  local  anjesthesia,  the  success  of 
the  operation  depends  largely  on  most  \-igilant 
and  efficient  nursing  and  constant  intelligent 
super\-ision  of  the  patient  during  the  first  few- 
days  after  the  operation. 

Some  months  ago  the  subject  was  taken  up 
again  before  a  meeting  of  the  Board  of  Trus- 
tees of  the  Lenox  Hill  Hospital,  and  after  a 
lengthy  discussion  permission  was  obtained 
for  such  patients  to  enter  the  isolating  house. 
Fortunately,  the  superintendent  gave  me  the 
use  of  a  rather  isolated  room  on  the  top  floor 
of  the  hospital  proper  for  the  surgical  treat- 
ment of  these  cases.  Here  my  first  patient, 
thus  operated  upon,  recovered: 

L.  S.,  male,  26  years  old;  suffering  from  tuberculosis 
of  the  left  lung  for  the  last  7  years;  has  been  re- 
siding, in  chronological  sequence,  in  Saranac  Lake, 
Colorado,  New  Mexico,  New  York,  and  again  in 
Saranac  Lake.  Tubercle  bacilli  were  first  found  in 
1014.  He  had  repeated  attacks  of  haemoptysis  in 
1Q16  and  1017.  The  establishment  of  a  therapeutic 
pneumothorax  being  found  impossible  on  account  of 
extensive  adhesions.  Drs.  Baldwin  and  Trembley 
of  Saranac  Lake  kindly  sent  him  tome  for  operation. 
The  patient  appeared  very  delicate,  was  short  of 
breath  on  slight  exertion  and  had  a  rapid  pulse. 
Every  few  weeks,  following  a  slight  chill,  his  temp- 
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Fig.  8. 

Fig.  8.  .\ppearance  of  scar  after  first  operation.    Resec- 
tion of  tenth  to  sixth  ribs. 


Fig.  0.  Fig.  lo. 

Fig.    o.  Compression  pad  in  place  covering  dressing. 
Fig.  lo.  Compression  pad  in  place  (rear  view). 


erature  would  rise  to  loi'^  and  more,  coming  down 
to  normal  gradually.  Clinically  the  left  lung  showed 
all  the  signs  of  far-reaching  tuberculous  infiltration 
with  multiple  cavity  formation.  Quantity  of  sput- 
um, 6o  cubic  centimeters  in  24  hours. 

It  was  decided  to  take  the  safest  course,  as 
advised  by  Sauerbruch  and  do  the  rib  resection  in  a 
two-  or  even  three-stage  operation.  November  iS, 
luiS.  first  stage.  Regional  and  local  novocaine- 
adrenalin  ana-sthesia  (Kappis  and  Schumacher).' 
After  infiltration  of  the  desired  line  of  incision, 
the  Kappis  method  is  carried  out  first  (Figs.  5,  6.  and 
7).  2  cubic  centimeters  of  the  anaesthetizing  solution 
being  deposited  after  striking  the  rib  with  the  needle, 
and  S  cubic  centimeters  around  the  posterior  roots 
of  the  thoracic  nerves  near  the  spine.  The  Schu- 
macher method  in  weak  proportion,  is  then  added 
(Fig.  6a),  5  cubic  centimeters  of  the  fluid  being  de- 
posited at  and  below  the  angle  of  the  tenth  to  si.xth, 
inclusive,  left  ribs,  750  cubic  centimeters  of  the  solu- 
tion in  all.  This  combined  course  of  anasstheti- 
zation  was  taken  to  insure  greater  success.  After 
some  temporizing,  during  which  the  patient  was 
finally  prepared  for  operation,  the  lower  portion — 
about  three-fourths — of  the  typical  posterior  hook 
incision  was  painlessly  carried  out  (Fig.  2),  the 
scapula  pulled  aside  (Fig.  3),  and  pieces  of  bone,  10 

'See  Ann.  Surs.,  1917.  Ixvi,  404. 


to  I  i  centimeters  long,  excised  well  beyond  the  angle, 
from  those  ribs.  With  two  long  split  drainage  tubes 
in  place,  the  wound  was  sutured  in  layers  with  a 
continuous  stitch,  and  the  dressing  held  in  place  by 
broad  zinc  adhesive  plaster  which  also  fi.xated  the 
arm.  The  drainage  tubes  having  been  removed  on 
the  third  day.  the  wound  healed  quickly  by  primary 
union.  Thorax  compression  was  made  by  means 
of  a  pad  and  elastic  strips  buckled  to  a  ring  sur- 
rounding shoulder-  and  hip-joint  of  the  opposite 
side.  Two  weeks  later  the  patient  was  out  of  bed, 
improved  in  every  respect. 

On  December  5.  it  was  considered  timely  to  do  the 
second  stage  on  the  fifth  to  second  ribs,  inclu.^ive. 
again  avoiding  general  anaesthesia  (Fig.  11).  Only  a 
few  drops  of  anaesthol.  20  cubic  centimeters  in  all, 
were  given,  more  to  quiet  the  patient,  than  to  allevi- 
ate the  pain.  But,  in  order  to  expose  a  sufficient 
length  of  the  ribs  it  became  necessary,  at  the 
second  stage,  to  re-incise  the  entire  length  of  the 
first  cut.  The  regret  felt  at  having  to  destroy 
the  nice  primary  union  (Fig.  8).  suggested  the 
thought  of  trying  to  do  the  required  resection  in 
one  stage  in  the  future,  at  least  in  patients  not 
too  greatly  reduced.  The  stumps  of  the  ribs  re- 
sected at  the  first  operation  were  found  covered  with 
glistening  white  connective  tissue  of  remarkable 
thickness.    .-Xgain,  drainage  and  dressing  were  applied 
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Fig.  II.    Resected  portions  of  second  to  tenth  ribs. 

as  before.  The  patient  made  an  uninterrupted  re- 
covery. He  was  out  of  bed  on  the  .si.xteenth  day. 
Compression  was  made  with  larger  and  smaller  pad 
dav  and  night  (Figs.  9  and  10).  Soon  the  sputum 
decreased  in  amount  and  the  coughing  spells  be- 
came less  frequent.  The  patient  gradually  gained 
in  weight;  the  bacilli  disappeared  after  the  first 
operation  and  have  not  been  found  again. 

Today  the  patient  is  greatly  improved;  he  is  back 
in  the  mountains.  Under  date  of  March  25,  he 
reports  continued  good  progress,  increasing  weight 
(ij8  pounds),  pulse  60  to  70,  temperature  never 
above  100°,  hardly  any  expectoration,  and  he  feels 
pretty  strong.  On  May  25,  he  writes:  "Weight 
increased  to  136  pounds;  I  feel  fine."  (The  patient 
was  presented  before  the  meeting.  Fig.  12.) 

Considering  the  fact  that  this  patient  would  have 
been  hopelessly  lost  at  an  early  date  without  opera- 
tion, his  present  condition  certainly  is  a  source  of 
great  satisfaction.^ 

^  Another  much  reduced  m.ile  p.itient  with  advanced  right-sided 
tuberculosis  of  the  lung  (cavity  formation)  came  to  me  for  operation 
through  the  courtesy  of  Dr.  Robert  C.  Paterson  of  Saranac  Lake,  in 
December,  loiS.  He,  too,  had  been  sick  for  many  years;  he  coughed  a 
great  deal,  was  desperate  and  demanded  operation  as  a  last  resort.  He 
clearly  was  a  bad  risk.  SulDsequent  to  the  first  stage  of  the  extrapleural 
thoracoplasty  he  developed  a  continuously  high  and  irregular  fever, 
commencing  on  the  third  day  after  the  operation.  Paravertebral  re- 
section of  the  sixth  to  the  tenth  ribs  inclusive  had  again  been  done  by 
means  of  the  hook  incision  under  local  novocaine  anaesthesia:  the  opera- 
tion was  well  borne.  All  attempts  at  improving  his  condition  being 
without  avail,  the  patient  was.  with  Dr.  Paterson's  consent,  brought 
back  to  the  mountains,  but  died  there  soon  after.  Partial  postmortem 
(Dr.  Paterson)  revealed  a  pronounced  disseminated  tuberculosis  of  the 
opposite,  left,  lung,  less  of  the  one  on  the  operated  side.  Such  dis- 
semination has  been  found  to  be  a  rather  rare  occurrence  after  the  plastic 
operation,  tt  has  to  be  looked  upon  as  representing  a  sudden  activation 
01  hitherto  quiescent  foci,  the  sudden  absorption  of  toxin  during  the 
first  stage  of  collapse  ot  the  lung,  causing  a  postoperative  tuberculous 
reaction.  It  is  an  interesting  fact  that  a  hiematogenous  spread  of  the 
tubercle  bacilli,  with  subsequent  development  of  a  general  miliarj-  tuber- 
culosis has  never  been  observed  after  "inflirect"  operation,  neither 
after  the  establishment  of  a  therapeutic  pneumothorax  nor  after  the 
extrapleural  thoracoplasty,  (Henschen  loc.  cit.). 


Fig.  12.  Scar  as  it  appears  today  with  resection  of  tenth 
to  second  ribs  completed. 

The  immediate  results  of  the  far-reaching 
collapse  and  pronounced  compression  from 
all  sides  of  the  affected  lung,  are  the  following: 
Proliferation  of  connective  tissue;  gradual 
carnification  of  the  elastic  lung  tissue  and 
reduction  in  size  of  former  cavities;  onset  of  a 
chronic  hyperaemia  (according  to  Cloetta's 
careful  investigations),  which,  works  in  the 
sense  of  a  Bier's  hyperiemia  and  causes  the 
tuberculous  infiltration  to  be  replaced  by 
permanent  scar  tissue.  Inacti\-e  foci  of  the 
opposite  lung  are  often  beneficially  influenced 
by  the  operation. 

Hand  in  hand  \\-ith  the  local  organic  im- 
provement, the  subjective  condition  of  the 
patient  points  to  a  steady  change  for  the 
better.  Cough  and  sputum  become  reduced 
or  cease;  bacilli  disappear;  fever  and  night 
sweats  stop;  the  body-weight  increases. 

Thus  hope,  weU-foiiiided  hope,  may  still  be 
held  out  to  a  certain  number  of  these  patients 
who  often  have  been  battling  bravely  for 
years,  and  formerly  could  see  no  way  out. 

There  can  be  no  doubt  that  advanced  and 
otherwise  intractable  pulmonary  tubercu- 
losis, particularly  in  cases  of  pronounced 
unilateral  ca\-ity  formation,  has  become  a 
distinct  border-line  disease,  and  that  the 
operative  surgery  of  today  offers  substantial 
hope  of  even  a  cure  to  many  of  these  des- 
pairing patients. 
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RAPID  EXPULSION  OF  THE  PLACENTA 

By  Dr.  GEORGE  SKLAVOUNOS,  Athens,  Greece 

Professor  of  Anatomy,  University  of  Athens 


IT  is  well  known  that  two  methods  are  em- 
ployed to  obtain  rapid  detachment  of  the 
placenta;  the  external,  or  Crede  method, 
and  the  internal,  or  the  intra -uterine  use  of  the 
hand.  All  specialists  in  obstetrics  agree  that 
both  of  these  methods  cannot  be  used  without 
a  certain  amount  of  danger,  and  this  is 
especially  true  when  practiced  by  unskilled 
hands.  The  weak  point  of  the  Crede  method 
is  that  there  is  the  danger  of  crushing  the  mus- 
cular coat  of  the  uterus,  thus  provoking  rup- 
ture in  the  further  course  of  delivery  of  the 
placenta.  The  e.xtirpation  of  the  placenta  by 
the  hand  is  a  violent  procedure  which  can  be 
employed  without  danger  only  by  specialists 
and  under  strict  aseptic  precautions. 

When  I  first  saw  the  umbilical  cord  hanging 
from  the  orifice  of  the  vagina  in  cases  of 
retained  placenta,  I  thought  that  in  this  way 
nature  had  given  us  a  means  of  delivering  the 
placenta  without  injuring  the  uterus.  The 
idea  immediately  occurred  to  me  to  inject  in 
the  umbilical  vein  boiled  water,  wliich  had  been 
prepared  for  intra-uterine  injection,  to  provoke 
the  pains.  Thus  I  hoped  to  excite  the  mus- 
cular coat  more  intensively  and  secondly  to 
increase  the  weight  of  the  placenta  which 
would  then  be  separated  more  easily.  But  I 
refrained  from  trying  the  procedure  on  the 
living  as  I  wished  to  make  some  experiments 
first  on  expulsed  placenta. 

About  the  end  of  October,  I  injected  into 
the  omphalic  vein  a  sufficient  quantity  of 
salt  water  to  fill  only  the  veins  of  the  placenta 
up  to  the  capillaries,  as  the  arteries  were  ob- 
structed by  clots.  Later  on,  I  succeeded  in 
filling  the  arteries  with  hot  water.  These 
anatomical  experiments  fixed  the  quantity  of 
water  necessary  to  fill  the  veins  only,  at  200 
grams;  the  amount  reached  250  grams  when 
the  arteries  were  also  filled. 

The  increase  in  weight  of  the  placenta  to 
half  of  its  normal  weight  (500  to  600  grams) 
and  the  subsequent  overswelling  of  the  viUi 
would  act  strongly  upon  the  uterus  to  bring 


about  the  detachment  of  the  placenta.  It  was 
my  belief  that  the  injection  of  salt  solution 
through  the  omphalic  veins  in  the  cord  of  the 
living  would  do  no  harm;  consequently,  I 
mentioned  my  idea  to  Professor  PetsaUs  and 
Dr.  Negrepontis  who  readily  gave  me  per- 
mission to  appl}^  my  method  on  lying-in 
women.  Thus,  assisted  by  Dr.  Adrianakos,  I 
tried  the  method  in  30  cases  in  the  University 
Lying-in  Hospital.  I  wish  to  express  my 
thanks  to  each  of  these  colleagues. 

I  was  present  during  the  administration  of 
tlris  method  in  7  of  the  30  cases,  and  in  these  7 
cases  the  method  was  successful.  For  the 
most  part  the  results  in  the  remaining  23 
cases,  which  Dr.  Adrianakos  attended,  were 
also  successful.  When  I  say  successful  I  mean 
that,  by  the  apphcation  of  this  method  im- 
mediately after  the  cutting  of  the  cord,  the 
placenta  was  expelled  spontaneously  within 
3  to  5  minutes,  and  without  any  other 
manipulation.  In  a  few  instances  the  in- 
jection was  not  entirely  successful  and  the 
Crede  method  had  also  to  be  used. 

The  failures  were  due  to  imperfections  in 
technique:  (i)  the  cannula  was  inadequate  or 
too  sharp,  thus  sometimes  injuring  the  wall  of 
the  vein;  (2)  we  divided  the  cord  too  far 
from  the  orifice  of  the  vagina,  thus  the  veins 
in  part  of  the  cord  exposed  to  the  aii  were 
filled  with  clots,  and  when  the  clots  were 
pushed  along  by  the  solution  injected,  they 
obstructed  the  internal  branches  of  the  vein 
and  rendered  injection  incomplete  or  pro- 
voked rupture  of  the  vessels;  (3)  the  central 
part  of  the  omphaUc  cord  was  tied  (as  was  the 
usual  custom)  and  as  it  was  filled  with  clots 
the  injection  was  hindered.  When  these 
imperfections  were  avoided  the  injection  was 
always  successful. 

.APPLICATION   OF   THE   METHOD 

The  necessary  instruments  are:  (i)  an 
ordinary  syringe;  (2)  a  metallic  cannula 
attached  to  the  distal  end  of  the  rubber  tube 
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(this  cannula  must  have  a  perimeter  of  1.5 
centimeters  and  a  groove  behind  the  lumen  to 
prevent  sHpping  of  the  cord  when  attached  to 
the  cannula);  (3)  a  pair  of  scissors  and  a 
clamp.  Except  for  the  cannula,  this  repre- 
sents the  usual  outlay  of  instruments  used  by 
the  midwife.  The  instruments  are  steriHzed 
and  we  add  15  or  20  grams  of  salt  to  1,500 
grams  of  sterilized  hot  water  (temperature  50 
to  60°  C).  This  done  we  place  the  syringe  2 
yards  high  and  wait  for  the  expulsion  of  the 
child.  After  the  birth  of  the  child  and  the 
cord  is  tied,  we  cut  the  superfluous  part  of 
it,  allo\\-ing  it  to  remain  3  or  4  inches  from 
the  vuh'a,  pressing  it  off  to  let  the  blood 
flow.  In  doing  this  we  stand  at  the  right 
side  of  the  patient.  We  then  hold  the  cord 
with  the  left  hand  and  turn  it  up  so  that  we 
can  see  the  Nnde  lumen  of  the  vein.  Now  we 
take  the  clamp  with  the  right  hand  and  put  the 
one  branch  in  the  lumen  and  the  other  on  the 
surface  of  the  omphalic  cord.  We  then  press 
the  clamp,  thus  immobilizing  the  vein  which 
would  otherwise  easilj-  sKp  away  inside  the 
whartonian  jelly.  We  then  introduce  the 
cannula  in  the  immobilized  lumen  of  the  vein 
and  instruct  the  assistant  to  tie  about  the 
groove  in  the  cannula,  thus  tying  at  the  same 
time  both  the  omphalic  vein  and  arteries.  If 
the  vein  slips  we  must  try  again.  When  the  knot 
is  firm  we  inject  the  salt  solution  into  the  vein 
which  swells  and  takes  on  a  white  instead  of 
the  previous  blue  color.  After  two  or  three 
minutes,  we  can  see  the  swelling  of  both 
omphalic  arteries  which  become  blue  in  color 
from  the  blood  pushed  into  them  through  the 
capillaries  by  the  force  of  the  injection.  The 
swelling  of  the  arteries  proves  that  the  in- 
jection has  been  successful  So  soon  as  200 
grams  of  salt  solution  are  injected,  detach- 
ment of  the  placenta  begins,  and  as  detach- 
ment gradually  progresses  the  water  flows 
more  quickly  from  the  syringe  while  the  thin 
blood  mixed  -nath  water  flows  from  the  ori- 
fice of  the  vagina.  To  fill  completely  and  to 
wash  out  the  blood  from  the  internal  vessels 
of  the  placenta,  we  cut  with  scissors  first  the 
one  and  after^vard  the  other  omphalic  arteries. 
If  the  injection  has  been  correctly  done,  we  see 
the  blood  springing  out  at  a  certain  distance. 
When  the  blood  has  been  washed  out  and 


water  comes  from  the  arteries  we  press  them 
with  a  clamp  and  await  the  result  of  the 
injection. 

To  prevent  the  clots  in  the  vessels  and  fa- 
cilitate the  circulation  of  the  injected  liquid 
I  add  lately  2  per  cent  sodium  nitrate  in  the 
salt  solution.  The  results  obtained  with 
this  solution  have  been  better  than  with 
simple  salt  solution. 

CLINICAL   SIGNS 

We  observe  the  following  subjective  phe- 
nomena. One  to  two  minutes  after  the  in- 
jection, the  parturient  has  a  burning  sensa- 
tion inside;  two  to  five  minutes  later,  she 
suft'ers  pain  due  to  the  commencing  uterine 
contraction.  Objectively,  the  following  phe- 
nomena are  observed:  Two  or  three  min- 
utes after  the  begiiming  of  the  pain  a  little 
blood  flows  from  the  orifice  of  the  \'agina, 
the  fundus  of  the  uterus  comes  higher  up,  and 
the  cord  shdes  4  or  5  inches  away  from  the 
orifice  of  the  vagina.  These  phenomena  show 
the  detachment  of  the  placenta,  which  lies 
now  between  the  cervix  and  the  vulva  in  the 
vagina,  where  it  may  remain  for  two  to  four 
minutes.  A  strong  bearing-down  strain  is 
required  or  a  light  pressure  over  the  fundus 
to  complete  the  expulsion  of  the  placenta 
which  appears  at  the  orifice,  swelled  with  the 
distended  vessels.  Expulsion  of  the  placenta 
is  followed  by  expulsion  of  the  membranes. 

In  the  first  cases  the  dehvery  of  which  I 
attended,  as  soon  as  the  placenta  was  ex- 
pulsed  the  midwife  in  attendance  twisted 
it,  together  with  the  membranes.  I  asked 
that  this  procedure  be  omitted  because 
the  membranes  are  easily  separated  with- 
out it. 

But  the  most  important  clinical  signs  after 
the  expulsion  of  the  placenta  are:  (i)  the  com- 
plete and  regular  contraction  of  the  uterus 
which  becomes  nearly  as  hard  as  a  stone,  and 
(2)  the  stopping  of  the  bleeding.  These  ad- 
vantages were  observed  by  my  assistant.  Dr. 
Adrianakos,  and  confirmed  after\vard  by  the 
first  assistant.  Dr.  Xegrepontis,  in  cases  of 
inertia  of  the  uterus. 

I  shall  refer  later  on  to  the  anatomical 
construction  of  the  placenta  in  the  cases  in 
which  my  method  may  be  applied. 
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EXPLANATION  OF  THE  DETACHMENT 

To  explain  the  mechanism  of  the  rapid 
separation  of  the  placenta,  by  the  procedure 
described,  it  is  necessary  to  recall  some 
anatomical  considerations.  The  placenta 
consists  of  two  parts  which  are  connected. 
One  part,  the  embryogenic,  is  thicker  than 
the  other  and  is  the  continuation  of  the 
omphalic  cord;  and  the  other,  the  metrogenic, 
thinner  part  is  formed  from  the  chorium  of 
the  mucous  membrane  of  the  uterus  and  is 
called  decidua.  These  two  portions  communi- 
cate by  processes;  those  of  the  embryogenic 
part  are  called  villi  and  those  of  the  maternal 
part,  partition  walls.  But  the  union  of  the 
two  parts  is  of  loose  texture  and  relative, 
because  between  the  parts  it  remains  a  highly 
wrought  space  between  the  \dlli,  in  which  on 
the  one  hand  the  metroplacental  arteries 
pour  their  blood  and  on  the  other  the  metro- 
placental veins.  By  means  of  this  space,  the 
maternal  blood  circulates,  and  in  it  swim  and 
are  implanted  the  \illi  of  the  embryogenic 
portion. 

The  metrogenic  portion  is  formed  of  two 
layers :  The  first  is  more  compact  and  is  united 
firmly  with  the  vilh  which,  demarcated  in 
lobes,  constitute  the  cotyledons.  The  second 
is  a  spongy  substance  made  up  of  minute 
bundles  and  leaves  by  means  of  which  it  is 
united  to  the  uterine  muscular  coat.  In  this 
spongy  layer  is  brought  about  usually  the 
separation  of  the  placenta. 

The  embryogenic  portion  is  a  disc,  about  2 
centimeters  thick,  the  surface  of  which  is 
turned  to  the  metrogenic  portion  and  bears 
numerous  free  villi  running  in  the  space 
between  the  villi  or  implanted  by  their  top  in 
the  metrogenic  portion  (decidua).  This  con- 
struction is  similar  to  that  of  the  umbilical 
cord  which  at  its  end  toward  the  uterus  is 
expanded  and  implanted  in  the  uterine  mucous 
membrane  by  numerous  rootlets,  the  \illi. 
The  cord  contains  three  vessels,  two  arteries, 
and  one  vein,  which  in  the  interior  of  the  villi 
are  united  by  a  capillary  network;  con- 
sequently, if  we  pour  liciuid  from  one  of  the 
arteries  it  will  pass  through  the  capillaries  of 
the  vilh  to  the  umbiHcal  vein;  and  inversely 
if  we  pour  hquid  in  the  vein  it  will  pass 
through  the  capillaries  to  both  arteries.     If 


injection  were  tried  in  the  vein  of  another 
organ,  it  could  not  be  accomplished  on  account 
of  the  valves;  but  the  umbilical  vein  is  gen- 
erally without  valves. 

Ha\ing  mentioned  their  fundamental  fea- 
tures, I  will  try  to  explain  what  occurs  in 
applying  this  new  method.  The  explanation 
is  not  complete  as  the  result  of  the  histological 
examinations  is  still  wanting.  However,  I 
beheve  that  many  factors  help  to  bring  about 
the  separation  of  the  placenta.  These  are:  The 
increase  in  the  weight,  the  swelling  of  the 
\dlli,  the  infiltration  and  rupture  of  the  capil- 
laries of  the  villi,  and  lastly,  the  temperature 
of  the  injected  solution.  These  factors  act 
chiefly  on  that  part  of  the  muscular  coat  of 
the  uterus  which  is  connected  with  the  pla- 
centa and  which  does  not,  like  the  other 
parts  of  the  uterus,  contract  immediately 
after  the  expulsion  of  the  falus.  The  weight 
increases  considerably  by  the  injection,  in- 
creasing more  than  half  the  normal  weight. 
The  thin  layer  of  the  spongy  substance  is 
dilated  and  thus  the  fibers  of  the  neighboring 
muscular  coat  of  the  uterus  are  stimulated 
and  contract.  The  result  is  a  bursting  of 
the  fibers  in  the  spongy  portion.  We  do 
not  know  whether  the  increase  in  weight 
alone  is  capable  of  separating  the  placenta, 
because  we  cannot  exclude  the  action  of  the 
other  factors  during  the  experiment.  To  de- 
termine this  point,  I  tried  metallic  mercury 
in  some  experiments  on  expulsed  placenta, 
but  I  believe  that  this  is  not  yet  permissible 
in  the  H\ing. 

A  second  factor  is  the  erection  of  the  villi 
which  results  from  their  overfilling.  The 
erection  and  the  swelling  of  the  villi  cause 
some  shaking  of  the  cotelydons  from  their 
coat  as  if  they  were,  so  to  speak,  lifted  by 
lever  action,  while  at  the  same  time  the  ad- 
herent villi  are  ruptured.  Bearing  in  mind 
that  some  of  the  vilh  .  go  deeply  into  the 
decidua  bringing  with  them  the  choriodeci- 
dual  vessels,  we  can  understand  that  the 
erection  or  the  rupture  of  the  villi  assists  also 
in  the  separation. 

The  third  factor  is  the  infiltration  of  the 
salt  solution  behind  the  placenta.  This  I 
have  proved  by  adding  methylene  blue  to  the 
injected    Hquid.      When    the    placenta    was 
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expulsed  it  had  large  blue  stains  on  its  im- 
planted surface.  But  the  best  demonstration 
is  the  experiment  on  the  parturient.  Here 
after  the  separation  of  the  placenta  has 
commenced  (i.e.,  after  the  injection  of  200 
grams) ,  the  liquid  falls  abruptly  in  the  syringe, 
while  watery  blood  flows  from  the  orifice  of 
the  vagina,  which  at  first  may  cause  the  ob- 
server to  fear  that  haemorrhage  is  taking 
place.  But  this  fear  is  soon  dismissed  by  the 
state  of  the  pulse.  As  a  matter  of  fact  the 
liquid  is  some  blood  mixed  ■s\-ith  the  injected 
solution.  If  the  pressure  is  increased  this 
watery  blood  becomes  more  abundant  and 
assists  in  the  more  rapid  separation  of  the 
membranes. 

The  importance  of  infiltration  of  Hquid 
behind  the  placenta  is  shown  by  nature  her- 
self. Nature  uses  the  same  process  to  ac- 
cumulate blood  behind  the  placenta;  so- 
called  retroplacental  hematoma  resulting 
from  the  rupture  of  vessels  King  between  the 
uterus  and  the  placenta. 

Further  histological  examination  of  the 
placenta  will  prove  exactly  where  the  infiltra- 
tion or  rupture  of  the  capillaries  occurs.  I 
suppose  that  first  it  fills  the  space  between  the 
\-illi. canalized  asitisknownby  the  final  venous 
sinus  and  uteroplacental  veins.  Were  the 
muscular  part  of  the  uterus  connected  with 
the  placenta  not  contracted,  then  the  liquid 
could,  of  course,  enter  the  uterine  circulation 
and  the  stagnation  in  the  inter\-illous  space 
could  not  occur.  But  the  immediate  muscular 
contraction  of  the  uterus  compresses  the  veins 
as  would  a  clamp  and  the  injected  liquid 
distends  the  final  sinus  and  infiltrates  the 
spongy  layer,  all  this  resulting  in  rupture  of 
the  cotyledons  and  the  uteroplacental  vessels. 

Two  other  important  questions  have  arisen 
in  regard  to  infiltration;  i.e.,  first,  whether 
the  passage  of  the  liquid  is  due  to  the  strength 
of  the  solution  (h)-pertonic) ;  and.  second,  how 
the  passage  of  the  solution  through  the  \-ilU 
to  the  decidua  is  effected.  Tests  were  made 
by  adding  to  the  solution  injected  a  colored, 
sterilized  substance  and  later  making  his- 
tological examinations  of  specimens  ex- 
pulsed. 

Last  but  not  least  we  must  consider  the  heat 
of  the  solution  as  a  factor  in  bringing  about 


the  separation.  The  heat  may  act  on  the 
final  nerves  or  directly  on  the  muscular  coat 
of  the  uterus  and  chiefly  on  the  deeper  \'illi 
(choriodecidual  vessels).  The  action  of  the 
heat  is  reinforced  by  the  salt  which  excites 
contraction  in  the  muscular  fibers.  One 
might  think  that  the  same  action  could  be 
obtained  by  a  simple  intra-uterine  injection  of 
hot  water,  in  which  case  the  injection  of  the 
omphalic  vessels  would  be  superfluous.  To 
this  objection  I  answer  first,  that  the  intra- 
uterine hot  injection  is  not  suflicient  to 
accomplish  results  as  the  thickness  of  the 
placenta  and  the  membranes  prevents  the 
action  of  the  heat  upon  the  muscular  coat; 
second,  that  the  inter\dllous  injection  as 
accomplished  by  my  method  acts  directly 
upon  the  muscular  coat  by  a  sort  of  spray 
from  numerous  minute  springs.  Hence  the 
eflect  is  quick  and  constant  and  the  con- 
traction of  the  uterus  strong.  This  is  the 
explanation  that  I  ofi'er  for  the  injection  in 
the  omphaHc  vein.  The  general  appKcation 
of  it  will  show  later  on,  which  of  the  factors 
mentioned  above  is  more  important  and  wheth- 
er or  not  other  factors  contribute  also  to  the 
final  result.  If  we  compare  my  method  with 
that  of  Crede  I  may  perhaps  say  that  my 
method  is  superior  to  the  latter.  The 
Crede  method  has  a  certain  amount 
of  danger  coimected  with  it,  because  it  em- 
bodies rough  manipulation  of  a  very  \ital 
and  delicate  organ,  the  uterus,  while  my 
method  is  safe  and  gentle  and  gives  tone 
rather  than  causes  injury  to  the  uterine 
muscular  coat. 

One  might  object  that  from  the  point  of 
view  of  the  practical  accoucheur,  the  most 
important  thing,  is  the  detachment  of  the 
"placenta  accreta."  I  had  only  one  case 
in  this  category.  The  Crede  method  was 
applied  without  result  and  then  instead  of 
proceeding  with  the  hand  a  hot  inter\illous 
injection  was  used  and  resulted  in  the  de- 
tachment of  the  placenta  onh-  a  little  later 
than  usual.  One  case  cannot,  of  course,  prove 
the  point.  However,  I  ha^•e  two  other  cases 
in  which  forceps  were  used  on  accoimt  of 
uterine  inertia.  In  both  cases,  after  injection 
the  placenta  was  expulsed  within  five  or 
six  minutes  and  the  uterus  was  completely 
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contracted  while  bleeding  was  immediately 
stopped.  I  think  that  the  question  of  the 
quick  detachment  of  the  normal  placenta  is 
definitely  settled.  The  use  of  the  method 
described  will  convince  every  one  that  its 
effectiveness  consists,  first,  in  the  immediate 
and  complete  contraction  of  the  uterus,  and, 
second,  in  the  suppression  of  any  bleeding, 
which  is  important,  as  postpartum  haemor- 
rhage has  a  bad  effect  upon  the  mother  during 
childbed  and  nursing. 

The  question  of  the  application  of  this 
method  in  the  treatment  of  retained  placenta 
remains  unsettled,  because  the  number  of 
cases  in  which  the  method  has  been  used  is  not 
yet  sufficient  to  estimate  results.  But  I  think 
that  even  in  such  cases  the  method  will  be 
effective  if,  as  Bumm  believes,  the  retention 
■of  the  placenta  is  not  due  to  inflammation  and 
firm  adhesions,  but  to  other  still  unknown 
causes.  As  the  method  has  not  as  yet  been 
used  in  such  difficult  cases,  I  publish  this 
paper  hoping  that  the  method  will  be  used 
by  others  and  their  findings  recorded. 

BIBLIOGRAPHICAL   NOTE 

While  this  paper  was  in  process,  my  dis- 
tinguished colleague.  Dr.  Andreou,  drew  my 
attention  to  the  Handbook  of  Therapeutics^ 
in  which  the  separation  of  the  placenta  by  the 
"cold  injection  of  the  omphalic  vein  of 
Mojon"  is  mentioned.  I  then  searched  the 
Uterature  and  found  that  a  hundred  years  ago, 
the  Italian  professor  of  anatomy  and  phy- 
siology in  Genoa,  Benedetto  Mojon,  first 
described  the  detachment  of  the  placenta  by 
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the  injection  in  the  umbilical  cord,  in  a  paper 
entitled  Sull'  injezione  dell'  placenta, 
Livorno,  1826.  This  paper  is  not  in  the 
possession  of  the  Italian  national  library  but 
I  found  a  brief  description  of  the  INIojon 
method  in  the  obstetrical  work  of  S.  Kanzoni  ^ 
who  obtained  good  results  and  recommends 
its  use. 

It  is  difficult  to  explain  why  this  logical 
method  was  completely  abandoned.  I 
suppose  the  lack  of  asepsis  and  the  use  of 
cold  water  which  would  make  the  injection 
impossible  because  of  clots  in  the  capillaries 
and  omphalic  arteries  rendered  the  applica- 
tion difficult  and  dangerous. 

Although  using  the  same  route  (omphalic) 
as  that  of  Mojon,  my  method  is  different 
in  many  ways:  (i)  it  conforms  to  the  new 
methods  of  aseptic  obstetrics;  (2)  it  pro- 
duces a  complete  filling  of  the  vascular 
system  of  the  placenta  and  therefore  a  swelling 
of  the  villi;  (3)  the  injected  hot  water  in- 
creases the  natural  ha^matoma  behind  the 
placenta;  and  (4)  the  injection  is  made  with 
hot  hypertonic  salt  solution  to  which  I  have 
lately  added  2  per  cent  citrate  completely  to 
dissolve  the  clot. 

Up  to  the  present  time  more  than  60  cases 
have  been  successfully  treated  in  the  Uni- 
versity Lying-In  Hospital,  of  Athens.  I 
believe  that  the  method  is  especially  suited 
to  the  man  who  practices  under  great  diffi- 
culties in  the  little  town  and  \"illage,  and  who 
would  hesitate  to  introduce  his  hand  into  the 
vagina  when  he  is  able  to  obtain  the  same 
result  with  a  simple  and  safe  method. 

'jthed.,  joS. 
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DORLAND  (4)  defines  sterility  as  in- 
ability to  produce  young,  or  barren- 
ness, while  Polak  (29)  defines  it  as  the 
inability  of  a  woman  to  produce  a  living  child. 
It  is  difiicult  to  agree  with  the  latter  definition 
for  surely  a  definite  pregnancy  precludes  the 
application  of  the  word  sterile  to  a  woman. 

It  has  been  questioned  whether  sterility  is 
a  disease  or  a  symptom;  it  depends  upon  the 
case.  If  there  are  many  gross  lesions  in  the 
peKis  and  sterility  is  present,  the  latter  is  a 
symptom;  if,  however,  a  woman  is  sterile  and 
the  pelvis  and  her  constitution  generally  are 
found  to  be  normal,  then  sterility  is  a  disease, 
and  it  is  a  disease  which  causes  many  symp- 
toms, neurasthenia  being  the  most  prominent. 

Female  sterility  concerns  us  chiefly  here, 
but  it  is  impossible  to  consider  this  subject 
without  bearing  in  mind  that  the  male  may  be 
at  fault.  If  a  woman  who  is  sterile  has  some 
definite  lesion  which  may  be  a  possible  cause 
of  her  sterility,  that  lesion  must  be  corrected. 
If  no  lesion  is  apparent  it  is  necessary  to 
exanune  the  semen.  A  sufficient  and  satis- 
factory e.xamination  is  made  by  means  of  a 
condom.  Huehner  (15)  does  not  consider  this 
sufiicient  as  he  says  not  only  must  the  number 
and  \italit3'  of  the  spermatozoa  be  considered, 
but  also  the  power  of  the  pern's  to  ejaculate 
the  semen  so  that  it  reaches  the  cer^-ical  os; 
in  fact,  Huehner  says  that  the  only  test  that 
the  male  is  normal  is  that  live  spermatozoa 
reach  the  cer\-ical  os.  It  is  simple  to  ascertain 
the  power  of  the  male  by  questioning  him. 
While  the  so-called  efl3u\"ium  seminalis  is 
pre.sent  in  some  cases  of  sterility  it  is  not  in- 
variably so,  and  as  it  is  sometimes  found  in 
fruitful  women  it  is  not  a  sign  of  much  mo- 
ment. 

For  all  practical  purposes  a  marriage  may 
be  considered  sterile  when  pregnancy  does 
not  occur  after  18  months. 

Various  classifications  have  been  attempted 
by  different  authors  and  it  is  unnecessary  to 
mention  them  all  here.    A  classification  which 


embraces  all  varieties  is,  first,  due  to  the  man ; 
second,  to  the  woman:  and  to  subdi\ide  these 
into  absolute,  when  some  organ  necessary-  for 
conception  is  absent;  relative,  when  there  is 
no  such  absence  but  either  the  man  or  the 
woman  is  sterile.  There  is  an  old  waves' 
tale  that  twins  cannot  have  children,  or  if 
they  have  children,  the  sex  must  be  the  same. 
Both  these  ideas  are  untrue,  and  if  one  of  a 
pair  of  twnns  is  sterile  there  is  some  patholog- 
ical condition  present. 

In  dealing  with  the  subject  of  steriUty 
rules  must  be  laid  down  to  be  followed  in  a 
given  case. 

When  the  patient  seeks  ad\ice,  her  history, 
general  and  gj-necological,  is  taken.  Ques- 
tions are  asked  as  to  the  performance  of  the 
sex  act;  if  the  answers  are  unsatisfactory, 
instruction  is  given.  Enlargement  of  the 
thyroid  gland,  when  presented,  is  noted.  The 
breasts  are  examined  and  maldevelopment 
sought  for.  The  abdomen  is  thoroughly  in- 
vestigated. Excessive  obesity  is  especially  of 
moment.  The  latter  is  frequently  found  and 
is  said  by  Opitz  (26)  to  be  due  to  some  fault  in 
thyroid  secretion.  Weil  (38)  also  agrees  that 
sterility  is  in  certain  cases  due  to  disturbance 
of  the  hormone  action  of  the  thyroid,  while 
McKee  (21)  says  that  sterility  is  due  to  fat 
causingmaldevelopment  of  the  ovaries.  What- 
ever cause  it  is  due  to,  fat  patients  who  are 
sterile,  often  become  pregnant  after  being 
placed  on  a  suitable  diet  and  being  given 
glandular  extract.  Horrocks  (14)  gave  the  ca- 
pon as  an  illustration  of  sterility  in  conjunction 
with  obesity.  The  A-ulva  is  next  inspected  for 
any  signs  of  inflammation,  painful  urethral 
caruncle,  intact  or  inflamed  hymen,  macula;, 
gonorrhoea,  tumors  or  other  abnormality.  If 
present  they  are  treated  by  the  recognized 
methods.  Ha\-ing  examined  the  vulva,  the 
vagina  is  explored  digitally  and  with  the 
speculum.  Stenosis  of  the  vagina  with  its 
resulting  vaginismus  and  dyspareunia  is  a 
most  common  cause  of  sterility.    This  condi- 
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tion  is  sometimes  hysterical  and  can  be  over- 
come by  suggestion  together  wath  ach-ice  to 
the  husband.  Vaginismus  may  also  be  caused 
by  vulvar  tenderness;  a  Uttle  cocaine  ointment 
applied  before  coition  often  acts  as  a 
cure.  When  definite  stenosis  of  the  vagina  is 
present,  it  is  found  in  most  cases  near  the 
vulvar  orifice  and  is  due  to  rigidity  of  the 
large  peK-ic  muscles  of  support  as  chiefly  repre- 
sented by  the  levator  and  muscles.  The  treat- 
ment in  these  cases  is  as  follows:  the  first 
two  fingers  of  each  hand  are  placed  in  the 
vagina  and  the  latter  is  stretched  until  a  tear- 
ing of  the  libers  is  felt :  a  Sims  glass  speculum 
of  a  size  which  will  fit  exactly  into  the  vagina 
is  next  inserted.  A  larger  size  is  introduced 
every  second  day  for  a  week.  A  recent  treat- 
ment suggested  for  stenosis  of  the  vagina  con- 
sists of  an  operation  which  is  called  "enlarg- 
ing of  a  tight  perineum"  (Graves,  8).  Any 
uterine  or  adnexal  abnormality  is  corrected. 
Vaginal  cysts  are  sometimes  found.  These 
are  usually  congenital  in  origin.  They  may 
cause  sterility  by  acting  as  a  mechanical  im- 
pediment in  coition  or  by  acting  as  a  barrier  to 
the  entrance  of  spermatozoa  into  the  cerxix. 
Other  tumors  of  the  vagina  may  be  present. 
Although  I  have  met  with  several  cases  of  cyst 
in  association  with  sterility  I  have  never  met 
with  any  other  vaginal  tumor  in  these  cases. 
When  present  cysts  are  removed. 

Before  withdrawing  the  speculum,  the  re- 
actions of  the  vaginal  and  cervical  secretions 
are  examined.  In  this  connection  Huehner  (15) 
whom  I  have  already  quoted  seems  to  have 
found  a  vast  number  of  cases  where  the  cer- 
vical secretion  was  changed.  The  vaginal 
secretion,  as  is  well  known, is  acid;  the  cervical 
secretion  is  alkaline.  Spermatozoa  can  live 
in  the  vagina  according  to  different  authorities 
for  a  period  of  from  3  to  1 2  hours.  This  might 
lead  the  unwary  to  prescribe  alkahne  douches 
in  all  cases  of  sterility.  While  this  noight  be 
successful  in  a  few  cases,  the  douching  if 
persisted  in  might  easily  cause  a  vaginitis 
which  would  lead  to  dyspareunia  with  result- 
ing sterility  from  that  cause. 

Huehner  (15),  Polak  (29),  and  many  others 
have  drawn  considerable  attention  to  the 
quality  of  the  cervical  secretion,  and  steriKty  is 
attributed  to  acidity  in  a  great  number  of 


cases.  Reynolds  (32)  has  noticed  that  the  cer- 
vical secretion  is  sometimes  sticky  and  may  en- 
tangle the  tail  of  the  spermatozoon.  It  has  not 
been  my  experience  to  find  an  absence  of 
alkaline  secretion  in  more  than  half  a  dozen 
cases,  and  in  these  there  were  other  conditions 
present  which  were  corrected  by  operation. 
In  patients  who  have  a  cervical  secretion 
which  is  not  markedly  alkaline,  a  douche  of 
phosphate  of  soda,  one  drachm  to  the  pint,  is 
ordered  just  before  coition. 

Spermatozoa,  as  stated  above,  die  in  the 
vagina  in  about  3  hours;  they  live  in  the 
cervix  for  6  to  8  days.  This  is  an  important 
point  to  bear  in  mind,  not  only  from  the  view 
of  treatment  of  steriKty  but  from  the  stand- 
point of  legitimacy.  The  law  has  ordained 
that  a  child  born  304  days  from  coitus  is 
legitimate;  it  is  to  be  supposed  that  the 
learned  judge  took  into  account  the  period 
wMch  the  spermatozoa  spent  in  the  uterus  or 
the  tube  before  fertilization  occurred.  Even 
then  there  were  good  grounds  for  doubt. 

While  the  speculum,  is  still  in  the  vagina, 
the  cervix  is  carefully  examined.  Erosion, 
conical  cervix,  and  pinhole  os  are  sought  for. 
If  a  pinhole  os  or  stenosis  of  the  cervix  is 
present,  the  treatment  consists  in  dilatation  by 
means  of  Kelly's  modification  of  Hegar's  dila- 
tors, then  in  insertion  of  seatangle  tents  or 
stem  pessaries.  The  latter  instrument  wliich 
was  invented  by  Miller  in  1903,  although  re- 
commended by  many  learned  gynecologists 
such  as  Norris(25),  is  to  be  heartily  condemned. 
In  a  discussion  in  191 7  on  their  use,  Kolischer 
(16)  was  the  only  one  against  them.  The  idea 
of  leaving  in  the  uterus  for  some  time  a  foreign 
body  which  might  very  possibly  cause  sal- 
pingitis is  contrary  to  the  principles  which  I 
hold,  that  a  septic  condition  of  the  fallopian 
tubes  is  the  most  common  cause  of  sterility. 
For  the  same  reason  tents  which  take  time 
and  care  to  sterilize  properly  and  which  must 
remain  in  the  uterus  for  a  considerable  period 
are  not  recommended.  In  using  the  metal 
dilators,  experience  teaches  ^the  size  necessary 
to  secure  sufficient  dilatation.  A  No.  10  dilator 
of  the  ordinary  Kelly-Hegar  type  is  ample. 
Munde  (24)  and  other  writers  have  urged  that 
the  dilated  cervix  closes  after  dilatation  and 
that  the  cure  of  steriKty  is  effected  not  by 
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the  mechanical  effect  but  by  some  unknown 
action  on  the  nerves  of  the  uterus.  Probably 
both  aid.  It  is  not  necessary  to  place  a  glass 
dilator  in  the  cer\ix  as  suggested  lately.  If 
a  piece  of  iM  gauze  is  placed  in  the  canal  for 
24  hours,  after  the  dilatation,  an  examination 
3  months  later  will  reveal  no  stenosis. 
Care  must  be  taken  not  to  tear  the  cer\-ix  in 
dilating,  or  an  endocer\-idtis  or  possibly  a 
pehic  celluUtis  will  result.  So  long  ago  as 
1874,  Beck  (i)  stated  that  the  aspiratory  ac- 
tion of  the  uterus  was  proved;  also  that  in  co- 
ition the  OS  opened,  had  a  rhythmical  action 
and  became  soft;  and  that  there  was  a  tilting 
of  the  uterus  toward  the  vagina.  This  behef 
has  been  shared  by  other  investigators.  If  an 
erosion  is  present  it  should  be  removed,  for  the 
discharge  which  arises  from  the  outer  surface 
is  inimical  to  the  spermatozoa.  There  is  no 
good  object  attained  by  palUative  treatment. 
This  last  observation  is  made  wdth  the  excellent 
monograph  by  Leonard  (18)  before  me.  Leon- 
ard in  his  conclusions  gives  the  reason  why  par- 
tial amputation  of  the  cer\-ix  fails.  He  says: 
"Four-fifths  of  the  women  remain  sterile  after 
the  operation;  j-et  in  certain  selected  cases  of 
persistent  sterility^,  amputation  of  the  cer\ix 
seems  to  be  the  only  practicable  procedure. 
This  postoperative  sterihty  is  probably  me- 
chanical in  origin  and  maybe  due  rather  to 
narrowing  of  the  external  os  through  encroach- 
ment by  the  edges  of  the  vaginal  mucosa  or  to 
a  stenosis  of  the  cervical  canal.  Pavhk  (28) 
bears  testimony  to  all  the  bad  things  Leonard 
states  about  the  operation.  My  experience  is 
very  different  and  I  have  had  many  cases  to 
prove  this.  Goldberger  (8)  agrees  that  con- 
ception is  just  as  frequent  after  a  properly  per- 
formed amputation  as  before.  In  other  words, 
the  operation  must  be  properly  performed.  Palli- 
ative treatment  does  not  and  cannot  cure  an 
erosion;  a  carefully  performed  Schroeder's  am- 
putation will  do  so.  An  hypertrophied  cervix 
is  often  found  in  cases  of  sterility.  It  causes 
sterility  mechanically  by  lengthening  the  cer- 
vix and  where  there  is  great  length  by  causing 
dyspareunia.  A  circular  amputation  of  the  cer- 
vix should  always  be  done  in  these  cases.  Be- 
fore leaving  the  cervix,  two  well  known  opera- 
tions must  be  mentioned,  namely:  Pozzi's  and 
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Dudley's.  The  former  which  was  described 
in  1909  was  practised  by  me  soon  after  its 
description  was  pubhshed.  It  consists  in  the 
bilateral  division  of  the  cervix  and  the  keeping 
open  of  the  cervical  canal  by  means  of  sutures. 
Pozzi  (30)  uses  silver  wire.  It  did  not  appeal  to 
me  and  I  discontinued  it.  The  old  operation 
of  simple  spKtting  of  the  posterior  lip  of  the 
cervix  need  not  be  considered.  The  modifi- 
cation of  Dudley's  posterior  division  is  ex- 
tremely useful  in  some  cases,  for  example  in 
the  case  of  a  retroverted,  anteiJexed  uterus 
in  wliich  the  os  uteri  is  pointing  forward  and  in 
which  the  resulting  operation  brings  the  os 
pointing  to  the  receptacultmi  seminahs.  This 
operation  has  one  great  disadv^antage :  it  is 
easy  to  perform  and  from  results  I  hav^e  seen, 
the  easiest  to  perform  badly.  Many  times 
have  I  observed  the  leucorrhoea  discharge 
pouring  from  the  unhealed  edges  of  the  pos- 
terior division  wound,  a  condition  in  sterility 
most  difficult  to  cure.  If  this  operation  is 
done  in  selected  cases  with  great  skill,  it  will 
be  found  of  benefit.  Blair  Bell  (2)  has  done 
the  same  operation  on  the  anterior  hp,  but  it 
appears  to  be  an  irrational  procedure. 

Tumors  of  the  cervix  are  occasionally  a 
cause  of  sterility,  the  most  common  being  the 
pedunculated  submucous  myoma.  This,  when 
present,  must  be  removed.  Malignant  dis- 
ease of  the  cervix  is  practically  never  seen. 
In  fact,  it  has  been  demonstrated  that  parity 
and  cancer  of  the  cervix  go  hand  in  hand 
(Since  writing  this  I  have  had  to  perform  a 
Wertheim  operation  for  cancer  of  the  cervix 
in  a  sterile  woman  of  31). 

Having  considered  the  cervix,  the  body  of 
the  uterus  must  be  brought  forward  as  the 
next  offender.  It  mav^  act  as  a  casual  factor 
in  many  w-ays:  first,  endometritis  may  be 
present.  In  making  use  of  the  w'ord  endome- 
tritis, dangerous  ground  is  being  invaded,  for 
at  the  present  time  it  is  a  moot  point  what 
endometritis  really  is.  I  look  upon  it  as  a 
condition  which  shows  itself  by  symptoms;  in 
other  words,  a  woman  may  be  considered  to 
have  endometritis  who  has  heavy  and  fre- 
quent haemorrhages  which  condition  is  re- 
Ueved  by  curettage  of  the  uterus,  the  curett- 
ings  being  later  examined  by  a  competent 
microscopist  and  diagnosed  as  such.  It  is  dif- 
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ficultloagrcewithllitschmann  and  Adler  (13) 
and  their  followers  who  believe  only  in  chronic 
interstitial  endometritis  and  who  say  that 
glandular  endometritis  does  not  exist.  The 
most  logical  classification  of  chronic  endo- 
metritis seems  to  me  to  be:  (i)  chronic  inter- 
stitial, i.e.,  of  infective  origin;.  (2)  chronic 
glandular,  being  subdivided  into  hypertrophic 
and  hyperplastic,  of  congestive  origin.  Take 
whatever  division  is  most  pleasing,  the  fact 
remains  that  the  relief  of  the  symptoms  by 
curettage  of  the  uterus  carefully  performed  is 
a  nlost  useful  adjunct  in  the  treatment  of 
sterility.  In  speaking  thus  of  curettage  it  is 
necessary  to  utter  a  word  of  warning.  It  is  a 
common  belief  among  laywomen  that  curet- 
tage will  cure  all  cases  of  sterility.  This,  of 
course,  is  a  fallacious  belief  and  leads  to  a 
wholesale  abuse  of  the  operation  of  curettage 
and  brings  discredit  on  the  profession.  A 
curettage,  if  done  at  all,  must  be  done  most 
carefully  and  aseptically,  and  to  take  as  a 
general  rule  that  it  should  be  performed  for 
all  sterile  women  ^A'ill  be  fatal  to  the  chance  of 
curing  them.  Too  often  have  patients  con- 
sulted me  who  have  been  made  absolutely 
sterile  by  a  badly  done  curettage.  If  any 
gynecological  operation  is  being  performed  for 
the  cure  of  the  sterile  woman,  and  she  suffers 
from  endometritis,  curettage  should  be  done. 
If  she  has  no  such  symptoms  curettage  is  in- 
correct treatment  and  lessens  any  chance  of 
pregnancy  which  may  be  present.  Dilatation 
of  the  cervi-\  is  done  in  all  cases  requiring 
operation. 

Tumors  of  the  uterus  may  cause  sterihty 
and  a  myoma  is  found  as  a  common  causal 
factor.  Young  (39)  in  an  investigation  on  this 
subject,  determined  that  the  percentage  ster- 
ility rate  of  women  with  fibroids  was  31 
against  10  in  ordinary  women.  The  cause  of 
myoma  is  not  known,  but  the  well-established 
fact  that  this  tumor  is  usually  found  in  sterile 
women  leads  me  to  agree  with  those  who 
consider  that  the  tumor,  in  some  cases,  takes 
the  place  of  the  foetus;  that  it  is  the  unused 
energy  of  the  uterus.  The  one  form  of  treat- 
ment for  the  sterile  woman  is  myomectomy.  As 
will  be  seen  later  many  cases  have  been  cured. 
These  were  not  cases  of  single  tumor.  In 
some  of  them  a  part  of  the  uterus  in  addition 


to  the  tumor  was  removed.  It  is  sometimes 
difficult  to  prognosticate  about  fibroids  before 
operation,  for  sometines  a  woman  who  is 
an.\ious  for  children  has  a  fibroid  uterus  which 
it  is  impossible  to  leave  in  situ  and  the  patient 
should  be  warned  and  permission  should  be 
obtained  that  hysterectomy  is  to  be  practised 
if  necessary.  Some  writers  have  spoken  of  the 
dangers  of  the  rupture  of  the  scar  in  subse- 
quent pregnancies.  There  is  no  danger  of  this 
accident.  The  best  technique  for  myomec- 
tomy is  to  introduce  one  or  two  tension  sutures 
of  silk  in  addition  to  the  ordinary  catgut.  It  is 
seldom  that  the  pedunculated  myoma  causes 
sterility.  It  is  far  more  common  to  find  the 
interstitial  or  submucous  type.  Sterility  is  a 
definite  contra-indication  to  the  use  of  X-rays 
as  a  treatment  for  myoma. 

Displacements  of  the  uterus  rank  with  tubal 
inflammation  as  a  most  common  cause.  Back- 
ward displacement  with  or  without  adhesions 
and  other  complications  is  most  frequently 
encountered.  Women  may  become  pregnant 
who  have  backward  displacement;  but  when 
sterility  is  present  and  there  is  a  retroversion 
the  latter  may  be  certainly  looked  upon  as 
the  cause  of  the  former.  I  was  consulted 
recently  by  a  girl  about  to  marry.  She  wished 
examination  under  anaesthesia  to  determine 
her  chances  of  conceiving.  Everything  was 
normal  except  for  a  backward  displacement. 
The  views  outlined  above  were  explained,  she 
asked  for  operation  and  she  was  wise.  In 
dealing  with  a  sterile  woman  who  has  a 
mobile  backward  displacement  there  are  two 
treatments  to  consider:  the  pessary  treatment 
and  the  operative.  Although  strongly  in  favor 
of  the  latter,  the  former  is  useful  in  certain 
cases.  Pessary  treatment,  if  pracrised  at  all, 
should  not  be  persisted  in  for  more  than  three 
months;  there  is  an  ever  present  danger  of 
sepsis  spreading  upward  to  the  fallopian  tubes, 
and  it  is  much  better  on  account  of  this  danger 
to  operate  immediately.  I  do  not  intend  to 
delve  deeply  into  a  discussion  as  to  the  most 
suitable  operation.  Alexander  Adams'  oper- 
ation should  be  studiously  avoided  although 
Hayd  (11)  recommends  it,  even  for  sterile 
women.  The  abdomen  must  be  opened  so  that 
the  state  of  the  tubes,  ovaries,  and  other  pel- 
vic contents  may  be  examined.     Generally  I 
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practise  a  modified  (Jilliam  operation  in  which, 
after  the  abdomen  is  opened  by  a  mesial 
incision,  a  curved  forceps  is  guided  underneath 
the  aponeurosis  of  the  rectus  muscle  to  the 
internal  abdoniinal  ring  and  thence  to  a  stitch 
wliich  has  already  been  placed  on  the  round 
ligament,  i  to  1.5  inches  from  its  uterine  end. 
The  ligament  is  then  drawn  through  and 
sewed  with  Xo.  3  silk,  to  the  under  surface 
of  the  rectal  aponeurosis  at  its  outer  margin. 
Thus  the  uterus  is  secured  extraperitoneally 
and  there  is  no  danger  of  intestinal  obstruction. 
The  results,  both  symptomatic  and  in  preg- 
nancy and  labor,  are  excellent.  If  the  liga- 
ments are  not  strong,  ventral  suspension  is 
done.  The  Gilliam  modification  is  preferred 
on  account  of  the  weight  of  feeHng  in  the 
profession  against  ventral  suspension.  I  have 
attended  many  women  in  confinement  after 
ventral  suspension  \\dthout  any  untoward 
result.  The  prognosis  in  this  type  of  case  is 
extremely  good. 

While  mobile  displacement  is  found  in 
connection  with  sterility,  it  is  far  more  common 
to  find  a  uterus  fixed  by  adhesions  and  asso- 
ciated with  tubal  disease.  When  this  is  the 
case,  palhative  treatment  is  strictly  taboo, 
and  it  is  difficult  to  believe  that  sterile  women 
with  retroverted  uteri  fixed  by  adhesions  are 
still  being  treated  by  such  temporizing  mea- 
sures as  tampons  of  ichthyol  in  glycerine, 
rectal  massage,  etc.  There  is  no  possible 
excuse  for  such  treatment.  While  palliative 
measures  may  loosen  adhesions  to  an  ex- 
tent sufficient  to  replace  the  uterus,  they 
cannot  open  tubes;  therefore,  the  only  treat- 
ment is  operation.  As  this  operative  ma- 
noeuver  entails  a  consideration  of  the  fallopian 
tubes,  the  ovaries,  and  broad  ligaments 
generally,  it  is  well  to  consider  these  organs  at 
this  point  in  the  paper. 

Abnormalities  of  the  fallopian  tubes  may  be 
regarded  as  the  chief  cause  of  sterihty,  a  \'iew 
which  is  shared  by  Goullioud  (9)  and  many 
others.  Tumors  and  displacements  of  the  tube 
need  not  be  considered.  Salpingitis  may  be 
taken  as  the  only  pathological  condition  to  be 
reckoned  with.  This  salpingitis  may  occur 
in  many  ways.  Sometimes  it  may  assume  the 
dimensions  of  a  large  tubercular  pyosalpinx. 
Brown  Miller  (22)  states  that  such  a  condition 


produces  a  sterihty  which  is  often  incurable. 
It  may  assimie  various  degrees  from  a  normal 
sized  tube  with  closed  ostia  to  a  large  hydro- 
salpinx or  a  tube  with  nodular  inflammatory 
areas.  Kinks  are  not  hmited  to  the  intestine 
and  Arbuthnot  Lane.  Gynecologists  may 
have  kinks  and  these  are  present  in  the  tube. 
Some  investigators  among  them,Tweedy(37), 
have  suggested  an  excessively  long  tube  as  a 
possible  cause  of  sterihty  and  Opitz  (26)  refers 
to  excessive  length  as  predisposing  to  tubal 
pregnancy.  I  am  not  prepared,  on  finchng  a 
lengthy  tube,  to  resect  it. 

It  is  sometimes  difiicult  to  conjecture  the 
origin  of  the  salpingitis  which  causes  sterihty. 
Gonorrhoea  is  probably  first  as  an  etiological 
factor,  and  it  is  of  interest  to  note  that 
Schaeffer  (34)  reports  that  in  451  cases  of  ster- 
ihty gonorrhoea  was  traced  in  67 . 3  per  cent. 
Faulty  technique  may  be  reckoned  as  a  good 
second  factor,  and  under  this  heading 
may  be  mentioned  the  palhative  treatments 
already  condemned.  It  has,  however,  often 
been  found  on  opening  the  abdomen  that  tubal 
diseases  existed  to  a  marked  degree  where 
curettage  had  been  performed.  I  beheve  that 
septic  instruments  may  be  deemed  to  be  prime 
oft'enders.  It  is  astonishing  to  say  that  in  m>- 
practice  recently  I  met  an  unfortunate  woman 
who  had  submitted  three  times  to  the  oper- 
ation of  dilatation  and  curettage  for  the  cure 
of  sterihty  and  who  had  marked  salpingitis 
and  abdominal  adhesions  I  Tuberculosis  of  the 
tube  is  of  very  frequent  occurrence. 

The  technique  of  operative  treatment  of 
retroversion  of  the  uterus  complicated  by 
adhesions  or  adnexal  trouble  is  as  follows : 

When  the  abdomen  is  opened  the  uterus  is 
drawn  up  by  a  uterine  forceps,  or  by  a  stitch. 
All  adhesions  are  separated  from  below  up. 
Those  that  can  be  done  digitally  are  manipu- 
lated in  this  manner;  in  others  where  the 
intestines  are  adherent  the  adhesions  are 
separated  with  a  curved  blunt  pointed  pair  of 
scissors,  taking  care  to  avoid  the  gut  wall. 
Raw  surfaces  are  oversewn.  The  tubes  are 
next  examined  and  a  decision  come  to  as  to 
the  necessary  measures  to  ensure  at  least  one 
working  tube  and  ovary  on  the  same  side.  The 
tube  is  gently  drawn  upward  and  is  held  in  a 
wipe:   no  heaw  forceps  are  placed  on  it.    If 
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there  is  nothing  wrong,  the  tube  is  blown  up  by 
means  of  a  sterilized  ear  syringe  as  a  routine. 
If  the  ostium  is  closed  it  is  opened.  A  smooth 
director  is  passed  along  to  explore  its  patency. 
It  is  then  blown  up  with  the  syringe,  which 
process  exposes  all  kinks.  These  are  cut  and 
the  raw  surfaces  are  oversewn  at  right  angles 
to  the  tube  with  fine  catgut.  As  recommended 
by  Tweedy,  catgut  is  next  placed  in  the  lumen. 
I  use  No.  4  catgut  in  the  thickness  of  8  strands 
when  the  ostium  only  is  at  fault.  Tweedy  and 
I  reported  one  case  each  of  tubal  pregnancy 
following  this  routine,  but  since  that  I  have 
had  several  cases  of  intra-uterine  pregnancy. 
As,  however,  pregnancy  has  followed  resection 
of  the  tubes  without  insertion  of  catgut,  this 
is  e\idently  not  a  sine  qua  noii  but  it  certain!)- 
is  an  improvement.  When  there  is  a  con- 
striction or  a  nodule  in  the  isthmus,  one  is 
confronted  with  a  difficulty.  Is  it  better  to 
remove  the  diseased  portion  and  perform  an 
end-to-end  anastomosis  or  should  the  fim- 
briated extremity  be  removed  as  far  as  the 
diseased  area?  Young  (40)  has  reported  preg- 
nancy following  amputation  of  the  outer 
halves  of  both  fallopian  tubes.  Some  writers 
have  urged  that  the  fimbriated  extremity  is 
necessary  to  successful  conceprion.  While 
agreeing  to  a  certain  extent,  I  am  not  in  com- 
plete accord,  for  there  have  been  several  cases 
in  my  experience  in  which  impregnation 
occurred  after  both  fimbria:  had  been  removed. 
The  question  really  lies  between,  first,  removal 
of  the  fimbria,  the  new  ostium  being  resected 
and  catgut  being  placed  in  the  lumen  and 
passed  by  means  of  a  long  straight  needle  eye 
foremost  into  the  uterus  or,  second,  removal 
of  the  diseased  portion,  end-to-end  anastomosis 
of  the  two  ends  and  catgut  being  inserted  at 
the  resection,  or  the  mesentery  if  the  resected 
portion  is  first  Hgated.  A  long  director  is  next 
threaded  with  catgut  and  brought  to  the  cut 
surface.  The  catgut  is  next  threaded  on  to  a 
straight  needle  and  is  brought  to  the  uterus 
as  already  described;  it  is  necessary  to  change 
from  the  director  to  the  needle  owing  to  the 
diminished  diameter  of  the  uterine  end  of  the 
tube.  The  end-to-end  anastomosis  is  next 
concluded.  After  trjdng  both  of  these  methods 
the  former  is  my  choice,  although  in  certain 
cases   the   latter   method   is   preferable.      I 


believe  if  the  catgut  is  placed  at  the  raw  sur- 
face, it  is  not  important  whether  it  goes  into 
the  uterus  or  not.  In  my  search  through  the 
literature  I  was  amazed  to  find  many  ingen- 
ious methods  which  had  been  de\dsed  for 
cathcterizing  the  tubes.  Tyler  Smith  (35)  in 
1849  in  a  paper  illustrated  by  figures,  shows 
how  he  successfully  catheterized  the  tubes  by 
means  of  a  hollow  silver  tube  suitably  curved 
at  the  distal  end,  the  point  of  a  whalebone 
instrument  being  then  conveyed  to  the  cornu. 
IVIadden  (20)  practised  the  same  technique. 
Bullard  (3)  in  an  admirable  paper  of  recent 
date  shows  some  striking  statistics  following 
resection  of  the  tubes.  Gersung  (6)  has  re- 
ported a  case  of  removal  of  one  tube  and  hy- 
drosalpinx of  the  other  wltich  was  cured  and 
followed  by  pregnancy.  Montana  (23)  has  a 
pregnancy  following  double  salpingostomy. 
Palmer  Dudley  (27)  has  43  cases  of  pregnancy 
following  plastic  operations  on  the  tubes,  but 
he  says  he  has  ordy  2  from  definite  repairs. 
My  statistics  make  me  more  hopeful  about 
results.  I  do  not  intend,  and  I  do  not  believe 
it  enters  within  the  scope  of  this  paper,  to 
discuss  the  peristaltic  or  cilia  action  of  the 
tube  and  how  conception  occurs.  I  trust  I 
may  not  be  considered  unscienUfic,  old 
fashioned  or  pessimistic  about  the  future  when 
I  say  that  I  do  not  believe  that  the  mysteries 
of  birth  and  death  are  for  us.  Sometimes 
when  the  abdomen  has  been  opened  it  is  found 
that  the  uterus  and  adnexa  are  so  diseased 
that  notliing  can  be  done. 

When  the  examination  and  treatment  of 
the  tubes  are  concluded,  the  ovaries  and  broad 
ligament  are  examined  and  pathological 
abnormalities  corrected.  Ovaritis  combined 
with  salpingitis  is  often  seen  and  is  dealt 
with.  It  is  seldom  necessary  to  open  the 
abdomen  for  ovarian  trouble  alone,  though 
large  one-sided  papillomatous  or  adenomatous 
tumors  are  sometimes  found  in  the  sterile 
woman.  It  is,  however,  extremely  common, 
ha\ing  opened  the  abdomen  for  some  other 
trouble  to  discover  small  cysts.  In  fact  this 
condition  is  so  commonly  found  that  it  may 
be  looked  upon  as  one  of  the  signs  of  sterility, 
a  fact  with  wWch  Reynolds  (32)  agrees.  If 
these  cysts  are  present,  the  best  treatment 
is  removal.      I  am  very  slow  to  do  complete 
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oophorectomy  except  in  the  case  in  which  the 
tube  of  that  side  is  beyond  all  repair.  It  has 
beenstatedbyKosmak(i7)  andFallenberg(5) 
that  removal  of  one  ovary  gives  better  function 
to  the  other.  While  this  applies  to  the  wholly 
diseased  ovary,  it  does  not  apply  to  the  women 
with  ovaries  containing  cysts.  It  is  certainly  im- 
portant to  remove  these  small  cysts.  Whether 
they  are  associated  with  toughness  of  the 
ovarian  stroma  as  suggested  by  Hedley  (12) 
and  in  that  respect  allow  the  ovary  to  function 
better  it  is  difficult  to  say,  but  good  results 
follow  resection.  The  small  cysts  which  are 
often  found  in  the  broad  ligament  are  removed. 
If  displacement  is  present,  a  modified  GilHam 
operation  is  performed. 

When  the  examination  is  completed,  if 
nothing  abnormal  has  been  found  in  the  pel- 
\is,  the  general  condition  of  the  patient  must 
be  studied.  Endocrinology  is  still  in  the 
experimental  stage,  and  it  is  to  be  hoped  that 
the  reciprocal  action  of  the  thyroid  and  of  the 
other  ductless  glands,  with  the  genital  organs 
will  be  thrashed  out  at  an  early  date.  The 
administration  of  glandular  extracts  when 
continued  for  a  lengthy  period  and  given  in 
suitable  cases  meets  with  remarkably  success- 
ful results.  The  most  successful  cases  are 
those  in  which  there  is  very  Httle  menstruation. 
Ovarian  extract  and  dried  corpus  luteum  (P. 
D.&Co.).  especially  the  latter, give  the  best  re- 
sults. Fallenberg  (5),  in  common  with  many 
others,  has  noted  its  good  effects.  A  start  is 
made  with  5  grains  daily  and  this  is  gradually 
increased  until  by  the  end  of  the  month  30 
grains  are  being  taken  in  the  day.  The  extract 
must  be  taken  continually  through  the  period 
and  the  treatment  should  be  persisted  in  for 
one  year.  Often  pregnancy  results  after  6 
months.  Even  if  the  desired  pregnancy  does 
not  occur,  no  harm  is  done,  the  general  con- 
dition of  the  patient  is  improved,  the  men- 
struation is  better  in  color  and  quahty,  and 
the  uterus  is  slightly  enlarged.  To  some  the 
extract  varium  (B.W.  &Co.)  is  given  instead; 
at  various  times  other  glandular  extracts  and 
some  mixed  glandular  preparations  such  as 
ovomammoid  and  hormotone  are  given.  There 
is  no  doubt  that  ovarian  extract  is  the  best. 
The  cost  of  these  drugs  is  a  grave  disadvant- 
age in  the  treatment  of  dispensary  cases. 


If  the  menstrual  function  is  normal,  if  the 
pehac  organs  are  apparently  normal,  and  if 
the  man  is  normal,  what  can  be  adxnsed? 
There  is  then  only  one  rational  procedure: 
dilatation  of  the  cer\ical  canal  followed  by 
laparotomy.  At  the  laparotomy,  if  there  is 
nothing  abnormal,  the  tubes  should  be 
dilated.  If  there  are  such  conditions  as 
hydrosalpinx,  broad  ligament  cysts,  or  other 
conditions  mentioned  already,  they  must  be 
corrected. 

The  point  I  wish  to  emphasize  most  clearly 
is  that  if  the  patient  is  anaesthetized,  the  abdo- 
men should  in  nearly  all  cases  be  opened.  It- 
does  no  harm.  It  means  that  everything 
possible  has  been  done.  I  have  dwelt  already 
on  the  fact  that  closed  ostia  and  other  well- 
nigh  undiagnosable  conditions  may  be  pres- 
ent. I  quite  appreciate  that  many  women 
have  become  pregnant  after  a  simple  dilata- 
tion of  the  cervix,  but  the  greater  percentage 
who  become  pregnant  w^hen  the  abdomen  is 
opened  is  an  ample  justification  for  lapa- 
rotomy. 

Appendicitis  is  a  frequent  association  of 
sterility,  but  it  is  probably  a  precursor  to 
salpingitis  or  it  sets  up  adhesions  and  draws 
back  the  uterus.  If  the  inflammation  is  found 
in  the  course  of  an  operation  for  sterility,  the 
offending  organ  is  removed. 

No  definite  mention  has  been  made  of  ve- 
nereal disease  in  this  paper.  I  do  not  believe 
that  venereal  disease  is  nearly  so  commonly 
found  as  is  beheved.  It  is  a  pity  indeed  that 
syphilitides  are  not  sterile,  but  it  is  a  truism 
that  syphiHs  shares  with  tuberculosis  an 
unwanted  fertility. 

If  a  cure  for  steriUty  cannot  be  accomplished 
by  any  other  means,  direct  insemination 
should  be  tried.  It  is  a  step  which  must  and 
should  be  left  until  the  last.  The  procedure 
adopted  is  as  follows:  Ha\ing  been  satisfied 
that  there  is  nothing  pathological  in  the  pelvis 
of  the  woman  and  that  the  semen  of  the  man 
is  normal,  the  semen  is  collected  in  a  condom 
and  is  injected  into  the  uterus  as  soon  after 
coition  as  possible.  The  patient  is  placed  in 
the  crossbed  position;  a  vaginal  douche  of 
hot  water  containing  sodium  phosphate,  one 
drachm  to  the  pint  is  given,  a  Xeugebauer's 
speculum  is  passed.     The    Braun's    syringe 
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containing  the  semen  is  passed  high  up  into  the 
uterus  and  the  fluid  is  injected.  A  tampon 
soaked  in  the  remainder  of  the  semen  is  then 
left  pressed  against  the  external  os.  There 
are  not  many  cases  in  the  literature ;  Rohleder 
(33)  among  others  has  reported  some  successful 
cases,  and  Lespinasse  (19)  speaks  of  insemina- 
tion as  a  substitute  for  plastic  operation  on 
the  cervix.  I  have  not  had  a  large  experience 
of  this  treatment ;  in  1 7  cases  there  have  been 
6  successes.  The  time  of  election  is  from  3  to 
5  days  after  the  period. 

Before  coming  to  the  concluding  part  of 
this  paper  which  consists  of  my  results,  I 
would  like  to  say  that  (i)  one  child  sterihty 
should  be  diagnosed  and  treated  in  the  manner 
already  mentioned  for  sterility;  (2)  contra- 
ceptives seem  to  cause  sterility,  a  history  of 
their  use  being  given  in  many  cases;  (3) 
if  all  operations  undertaken  for  the  cure  of 
sterihty  do  not  achieve  their  main  object,  at 
any  rate  they  cure  the  abnormahty  for  the 
correction  of  which  the  operation  was  under- 
taken. 

With  regard  to  my  patients,  in  all  cases  the 
cervix  was  dilated  except  where  this  had  been 
done  previously.  There  were  small  cysts  in 
the  broad  ligament  in  about  half  the  cases. 
Kinks  of  the  tube  were  present  in  many  of  the 
cases.  These  two  conditions  were  so  common 
that  they  were  not  always  noted.  The  appen- 
dix was  removed  when  it  was  pathological 
and  where  there  were  adhesions.  In  the  cases 
of  tubal  resection  catgut  was  inserted  in  the 
lumen. 

Direct  insemination  cases  and  patients  who 
became  pregnant  by  treatment  such  as  gland 
therapy  without  operation  are  not  included  in 
the  hst.  As  a  routine  after  operation,  ovarian 
extract  is  given  to  patients  who  have  been 
suffering  from  scanty  menstruation  previous 
to  operation. 

The  routine  treatment  of  all  patients  was 
as  has  already  been  outlined  in  this  paper. 
To  the  hospital  patients  who  did  not  report 
themselves  in  person  a  letter  containing  the 
follo\ving  questions  was  addressed  and  a 
stamped  addressed  envelope  was  enclosed. 

1.  How  have  you  been  since  the  opera- 
tion? 

2.  Have  you  become  pregnant? 


3.  If  so  was  the  confinement  normal? 

4.  Give  any  further  details. 

The  number  of  replies  exceeded  all  expec- 
tations and  this  is  to  be  attributed  to  the 
satisfaction  experienced  by  those  who  had 
become  pregnant  and  the  desire  for  "some- 
tlung  more  to  be  done  "  by  those  who  had  not. 

I  have  not  included  in  this  list  cases  which 
at  the  time  of  operation  were  found  to  have 
conditions  which  necessitated  hysterectomy, 
or  such  other  destructive  operations  which  ^ 
precluded  any  chance  of  pregnancy.  The  ■ 
results  in  private  practice  are  better  than  in  ^ 
hospital  practice,  for  the  reason  probably  that 
examination  of  the  male  is  easier  to  obtain. 
The  following  typical  case  is  suflicient.  A 
woman  seeks  advice.  Examination  reveals  the 
pelvis  to  be  apparently  normal.  The  woman 
is  given  this  information;  she  asks  if  something 
cannot  be  done.  In  private  practice  the 
male  is  examined;  in  hospital,  in  this  country 
it  is  impossible.  Dilatation  of  the  cervix  and 
the  fallopian  tubes  is  performed  in  the  case  of 
the  hospital  patient.  In  the  case  of  the  private 
patient  it  is  done  after  examination  of  the 
man.  I  have  several  times  encountered  cases 
where  the  husband  had  a  chronic  gleet — cases 
in  which  the  woman  was  most  anxious  to  be 
operated  upon.  These  cases  bring  discredit 
on  surgery  in  general  and  gynecological  sur- 
gery in  particular. 

The  following  are  my  figures: 

Letters  written  to  hospital  patients 302 

Returned 13 

Replied 281 

No  reply 8 

To  consider  from  above 281 

Other   patients   communicated   with   by   letter 
or  otherwise 1 5S 

Total 436 

Of  these,  became  pregnant 205 

Did  not  become  pregnant 231 

Percentage  who  became  pregnant 47 

The  undermentioned  was  done  for  the 
patients  who  became  pregnant:  The  same 
technique  was  carried  out  for  those  who  did 
not  become  pregnant.  The  operation  relieved 
the  other  symptoms  of  which  they  complained. 
Possibly  in  the  case  of  some  of  those  who  did 
not  become  pregnant,  the  male  was  at  fault. 
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Myomectomy  (multiple) 9 

Gilliam  operation  with  dilatation  of  tubes  with 

air — some  complicated  adhesions 50 

Gilliam  operation  with  resection  of  one  ovary. ..  30 
Gilliam  operation  with  removal  of  two  ovaries. .  11 
Gilliam  operation  with  removal  of  one  ovary.  .  .  11 
Resections  of  ovaries  and  dilatations  of  tubes  .  .  11 
Ventral  suspension  with  dilatation  of  tubes  ....  7 
Ventral  suspension  with  resection  of  one  ovary.  2 
Ventral  suspension  with  resection  of  two  ovaries  2 
Ventral  suspension  with  removal  of  one  ovary.  .  17 
Gilliam  operation  and  removal  of  one  tube. ...  12 
Gilliam  operation  and  resection  of  two  tubes ...  4 
Gilliam  operation  and  resection  of  one  tube ....  6 
Dilatation  and  curettage  of  the  former  alone ...  o 
Dilatation  and  Schroeder's  partial  operation  ...     7 

Circular  amputation S 

Posterior  division  of  the  cervix 3 

Total 205 

Regarding  bibliography,  it  will  be  noticed 
that  the  number  of  names  is  not  large.  In 
the  literature  the  references  are  numerous. 
For  a  bibliography  until  the  year  1913, 1  may 
refer  the  enquirer  to  the  works  of  Huehner 
and  Giles  (7,  15). 

CONCLUSIONS 

The  following  are  some  of  the  conclusions 
arrived  at  from  a  consideration  of  the  subject: 

1.  Sterility  is  a  condition  which  at  the 
present  crisis  of  the  population  demands  the 
serious  attention  of  the  profession.  It  is  in- 
cumbent on  the  proper  authorities  to  endow 
hospitals  to  a  sufficient  extent  to  allow  thor- 
ough investigation  to  be  carried  out.  ^lany 
women  are  denied  admission  to  hospital 
through  this  lack  of  funds. 

2.  Sterility  is  curable  in  a  large  number  of 
cases  if  care  is  taken  to  select  the  appropri- 
ate treatment.  When  operation  is  necessary, 
every  minor  point  must  be  attended  to. 

3.  When  operation  is  determined  on,  the 
abdomen  should  be  opened  in  nearly  all  cases. 

4.  The  most  common  major  abnormal- 
ities are  backward  displacement  of  the  uterus 
and  tubal  inflammation. 

5.  The  most  common  minor  abnormal- 
ities are  kinks  of  the  tube,  small  cysts  of  the 
ovaries  and  broad  ligament. 

6.  Dilatation  of  the  cervix  should  be  done 
in  all  cases  requiring  operation.  ^letal  dila- 
tors should  be  used.  Tents  and  pessaries 
which  must  remain  in  the  uterus  for  some 
time  should  be  avoided. 


7.  Even  if  steriUty  is  not  cured  by  oper- 
ation the  pathological  conditions  present  are 
corrected. 

8.  There  is  no  mortality. 

9.  The  male  should  be  examined  when 
necessary. 

10.  Acid  cervical  secretion  alone  is  not  a 
common  sign  of  sterility. 

11.  The  administration  of  glandular  ex- 
tracts especially  ovarian  extract  is  useful  in 
selected  cases. 

12.  Finally,  the  statement  must  be  re- 
iterated that  sometimes  there  is  a  definite 
physiological  factor  in  conception,  at  present 
unexplained,  which  prevents  conception. 
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SAFETY  FACTORS  IN  SURGERY  WITH  ESPECTAL  REFERENCE 

TO  THE  BLOOD' 

By  LOUIS  FRANK,  M.D.,  F.A.C.S.,  LoOTS\^LLE.  Kextdcky 


MR.  J.  H.  J.,  Case  19430,  came  under  our  care 
February  iS,  iqiq,  for  an  enlarged  prostate 
with  vesical  calculus.  The  patient  was  semi- 
conscious and  unable  to  give  his  history.  He  was  hic- 
coughing constantly.  Physical  examination  showed 
the  head,  lungs,  and  heart  negative;  odor  uremic; 
the  prostate  enlarged.  A  searcher  showed  a  stone 
in  the  bladder.  The  urine  was  ammoniacal;  residual 
urine,  2  ounces;  bladder  capacity,  4  ounces.  From 
his  relatives  was  obtained  the  usual  history  of  a 
gradually  increasing  prostatic  disability.  The  sys- 
tolic blood  pressure  was  180;  diastolic,  135;  pulse 
pressure,  45.  Blood  count:  hafmoglobin,  90  per  cent; 
erythrocytes,  4,640,000;  leucocytes,  4,200;  poly- 
nuclears,  71  per  cent;  lymphocytes,  2S  per  cent; 
eosinophiles,  i  per  cent.  Urinalysis  showed  albu- 
min, triple  phosphates,  hyaline  and  granular  casts, 
and  rod-shaped  motile  organisms.  The  pulse 
varied  from  100  to  130;  temperature  98  to  99.2°F. 
Functional  tests  showed  the  following: 

February  ig,  igig.  Phenolsulphonephthalein, 
first  specimen  (one  hour),  none;  second  specimen 
(two  and  one-half  hours),  2  per  cent;  making  a  total 
of  2  per  cent  in  two  and  one-half  hours.  Blood  urea 
nitrogen,  136  milligrams  per  100  cubic  centimeters 
of  blood;  creatinin,  2  milligrams  per  100  cubic 
centimeters  of  blood;  blood  urea,  291.04  milligrams 
per  100  cubic  centimeters  of  blood. 

February  2j,  igig.  Blood  urea  nitrogen,  88 
milligrams  per  100  cubic  centimeters  of  blood; 
blood  urea  nitrogen,  188.32  milligrams  per  100 
cubic  centimeters  of  blood;  creatinin,  1.7  milligrams 
per  100  cubic  centimeters  of  blood. 

February  26,  igig.  Under  local  anaesthesia 
(novocaine),  a  suprapubic  cystostomy  was  done 
and  a  calculus  removed.  A  Pezzer  catheter  was 
introduced.     Bladder  lavage  was  carried  out. 

March  3,  igig.  Blood  urea  nitrogen,  57.7 
milligrams  per  100  cubic  centimeters  of  blood; 
blood  urea  nitrogen,  123.478  milligrams  per  100 
cubic  centimeters  of  blood;  creatinin,  1.25  milli- 
grams per  100  cubic  centimeters  of  blood. 

March  it,  igig.  Blood  urea  nitrogen,  30  milli- 
grams per  100  cubic  centimeters  of  blood;  blood 
urea,  64.2  milligrams  per  100  cubic  centimeters  of 
blood;  creatinin,  0.88  milligrams  per  100  cubic 
centimeters  of  blood. 

March  77,  IQ19.  Blood  urea  nitrogen,  20  milli- 
grams per  100  cubic  centimeters  of  blood;  blood 
urea,  42.8  milligrams  per  100  cubic  centimeters  of 
blood;  creatinin.  0.75  milligrams  per  too  cubic  centi- 
meters of  blood.  Phenolsulphonephthalein  showed 
a  trace  the  first  hour;  second  hour,  0.5  per  cent. 

March  24.  igig.  A  suprapubic  prostatectomy  was 
done  under  gas-oxygen  anaesthesia.     A  Freyer  tube 


was  inserted  and  removed  March  26.  Irrigations 
were  made  daily.  On  ^March  20.  the  patient  was  up 
in  a  chair,  he  was  eating  well,  his  mind  was  clear, 
and  the  wound  was  rapidly  closing.  The  pulse  and 
temperature  were  normal.     Recovery. 

There  must  be  some  explanation  for  the 
fact  that  when  two  patients  with  similar 
conditions,  as  far  as  the  usual  examination  is 
concerned,  are  operated  upon  b}^  two  surgeons 
of  equal  skill,  or  perhaps  the  same  surgeon, 
one  should  recover  and  the  other  die  There 
must  also  be  some  explanation  for  the  fact 
that  the  man  who  is  operated  upon  for 
appendicitis,  on  the  kitchen  table  of  his 
home,  by  his  family  physician,  who  has  never 
before  done  an  appendectomy,  should  make  an 
uneventful  recovery,  while  his  neighbor  dies 
after  the  same  character  of  operation  done  by 
a  noted  surgeon  in  one  of  the  city  hospitals. 
]\Iost  certainly  it  was  not  the  skill  of  one  that 
saved  his  patient's  Hfe,  nor  was  it  the  lack  of 
skill  of  the  other  that  was  responsible  for  his 
patient's  death;  most  assuredly  one  patient 
had  a  normal  power  of  resistance  through  a 
normal  metaboUsm  and  sur\ived  in  spite  of 
the  operation,  and  the  other  with  lowered 
resistance,  the  result  of  a  disturbance  of  me- 
tabolism (which  could  probably  have  been 
foretold  and  the  operation  delayed),  died  in 
spite  of  the  operation. 

Since  the  discovery  of  Listerism,  surgery 
has  been  busy  perfecting  a  technique  which 
has  become  so  faultless  as  almost  to  preclude 
operative  infection  as  a  cause  of  death. 
Rubber  gloves,  aseptic  Ugatures,  well  trained 
operating  room  nurses  and  modern  hospital 
accommodations  have  bred  a  school  of 
"operators"  which  the  laity  and  many  of  the 
profession  fail  to  differentiate  from,  and 
daily  confuse  with  surgeons.  Until  recently 
surgeons  have  been  commendably  occupied  in 
unraveling  pathologic  problems  as  apphed 
to  the  li\-ing  and,  as  a  necessary  incident  there- 
to, ^\•idening  most  extensively  the  domain 
of    surgical    therapeusis    and,    incidentally, 
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the    opportunities    for    exploitation    of    the 
"operator." 

We  believe,  howe\er,  that  we  are  in  the 
beginning  of  an  era  which  will  be  marked  b\- 
more  careful  and  extensive  study  of  the  pa- 
tient, not  from  the  standpoint  of  making  out 
a  surgical  lesion,  but  from  the  standpoint  of 
his  functional  capacity  to  determine  his  exact 
resistance  and  thus  ascertain  a  scientific  evalu- 
ation of  the  operability  of  the  indi\ddual. 
This  will  be  an  epoch  of  physiological  surgery. 
The  work  of  Crile,  Henderson  and  others  on 
shock,  whether  they  are  right  or  wrong;  the 
work  of  Fischer  and  others,  has  opened  a 
tremendously  wide  field  for  interesting  and 
useful  work.  Stimulating  the  work  of  these 
men  was  and  is  the  desire  to  reduce  mortahty, 
and  as  a  consequence  there  has  developed  a 
wider  and  more  extensive  endeavor  to  esti- 
mate from  the  physiologic  side  the  factors 
which  play  a  part  in  producing  death.  In 
these  endeavors  we  see  the  true  surgeon,  the 
internist,  the  physiologist,  and  the  pathologist 
still  working  hand  in  hand. 

The  studies  of  Henderson  and  Fischer  on 
acidosis,  the  investigations  of  Ambard  and 
others  on  renal  function,  have  enabled  us  to 
understand  many  factors  we  had  not  pre- 
viously reckoned  with,  which  play  for  or 
against  recovery. 

Despite  the  sphygmomanometer  and  sphyg- 
mograph,  not^\•ithstanding  the  "knocking  at 
the  door  by  opportunity"  so  clearly  indicated 
in  the  work  of  Geraghty  and  Rowntree,  until 
witliin  the  very  last  few  years  our  prehminary 
estimate  of  operability  has  been  most  per- 
functory and  even  more  valueless.  The 
examination  consisted  of  an  auscultory  pul- 
monary and  cardiac  examination,  a  routine 
red  and  white  blood  count,  and  a  urine 
analysis  which  concerned  itself  merely  with 
the  presence  or  absence  of  sugar  and  albumin 
and  renal  derivatives.  These  were  done 
casually  by  an  interne  or  mayhap  an  under- 
graduate nurse.  How  farcical,  but  oh!  what 
importance  we  attached  to  them.  Deaths 
we  had,  but  then  they  were  all  from  shock, 
immediate  or  delayed,  maybe  from  iodoform 
poisoning,  heart  failure  or  some  other  cause 
satisfactory  to  us  and  easy  of  explanation  to 
the  family.     It  took  our  friends  of  the  genito- 
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urinary  specialty,  led  by  Hugh  Young,  to  a- 
waken  us  to  the  importance  of  the  work  our 
confreres  in  physiological  chemistry  and  in 
medicine  were  doing. 

Recognizing  the  value  of  this  careful  pre- 
liminary study  we  believe  that  today  we  are 
able,  barring  the  "uncontrollable accidents  of 
surgery,  "  to  know  fairly  well  what,  always  in 
competent  hands,  will  be  the  probable  out- 
come in  any  given  surgical  case.  I  say  prob- 
able because  we  are  still  fallible  in  spite  of 
our  theoretic  perfection  of  asepsis,  of  our 
knowledge  of  the  burden  the  heart  may 
carry,  or  of  the  work  the  kidneys  \\-ill  do. 

The  factors  concerned  in  our  study  A-ary 
quite  likely  in  each  individual  case  and  in 
some  the  prelinunary  study  may  be  quite 
exhaustive,  may  even  be  repeated  time  and 
again  akmg  certain  lines  before  the  individual 
is  deemed  fitted  successfully  to  undergo  the 
operation.  Again  at  times  the  operation  may 
be  done  in  more  than  one  stage  before  the 
complete  proposed  procedure  has  been  carried 
out.  having  in  mind  always  the  object  of  all 
surgical  therapeutics,  namely,  a  h^^ng,  well 
patient  rather  than  a  brilliant  operation  and 
flowers 

We  will  not  dwell  here  upon  the  routine 
blood  and  urine  examinations,  nor  upon  the 
chest  examination  except  to  say  that  no 
patient  \nth  a  "cold,"  however  slight,  is  ever 
subjected  to  anaesthesia  until  all  e\-idence  of 
rhinitis,  phar\ngitis.  or  broncliitis  has  dis- 
appeared. Our  routine  microscopic  blood 
examinations  we  look  upon  rather  as  diag- 
nostic than  as  ha\-ing  bearing  upon  outcome. 

An  ha'maglobina>mia  or  marked  anaemia 
would  necessarily,  except  in  a  marked  emer- 
gency, call  for  a  postponement  of  operation 
until  a  more  propitious  finding,  otherwise  a 
direct  transfusion  of  whole  blood  from  a 
tested  donor  would  be  carried  out  just  prc- 
\ious  to  operating.  In  such  cases  as  in  all 
individuals  in  whom  transfusion  is  con- 
templated, the  heart  muscle  must  be  carefully 
studied  as  to  the  burden  it  \nll  carry.  The 
weak  heart  muscle  of  the  chronic  anaemic  may 
prove  disastrous  under  a  rapidly  increasing 
blood  volume. 

So  also,  it  is  rather  the  poorly  functionating 
heart   rather   than   the   organicallv  diseased 


organ  which  we  fear  as  an  operative  risk. 
Wahailar  heart  lesions  compensated  for  are 
not  to  be  considered  as  bad  risks  but  the  low 
pulse  pressure  heart,  the  myocardium  weak- 
ened, as  shown  by  a  dilatation  or  failure  to  do 
its  work  evenly  and  properly  under  exercise, 
is  to  be  looked  upon  not  as  a  possible  but  as  a 
probable,  dangerous  factor.  Practically  all 
bad  hearts  manifest  their  deficiencies  in  the 
output  of  the  kidneys.  Therefore,  a  compre- 
hensive study  of  the  urine  should  be  made. 
The  output  of  solids  as  compared  with  the 
intake  becomes  of  extraordinary  importance 
to  the  surgeon,  particularly  from  the  stand- 
point of  dift'erentiation  between  heart  and 
kidnc\-  disease. 

Our  genito  urinary  friends  taught  us  the 
necessity  of  estimating  the  functional  ability 
of  the  kidneys,  but  there  have  been  times 
when  our  simpler  test,  the  phenolsulphone- 
phthalein  test,  seems  to  have  given  us  little 
or  no  information  of  any  value.  Our  reliance 
upon  this  test  alone  led  us  not  infrequently 
into  error.  So  we  turned  to  testing  the  blood 
to  determine  the  kidney  functionability  from 
the  standpoint  of  retention  rather  than  con- 
tinuing the  urinary  study  from  the  excretory 
side.  In  this  we  also  found  we  were  at  times 
misled  in  our  interpretations.  As  a  result  we 
have  witliin  the  past  two  and  one-half  years 
made  studies  in  our  laboratory  not  only  from 
the  blood  side,  namely,  of  retention  products, 
but  conjointly  of  the  output  side. 

\Ye  ha\e  no  desire,  nor  is  it  our  intention,  to 
discuss  the  chemistry  or  physiology  of  the 
methods  considered,  but  rather  to  give  in  a 
concise  manner  the  results  of  the  clinical 
application  of  our  work  in  my  own  operative 
cases  and  to  other  cases  which  have  come  un- 
der observation  for  surgical  relief  and  in  which 
operative  therapeusis  was  considered. 

Many  interesting  facts  were  brought  more 
sharply  to  our  notice  in  our  blood  studies, 
and  these  seemed  to  bear  out  and  prove  to  our 
satisfaction  in  a  practical  way  the  experimen- 
tal work  pre\-iously  done  by  others.  For 
instance  a  factor  to  be  considered  and  which, 
we  have  learned  to  know,  is  not  infrequently 
the  cause  of  death,  is  that  of  acidosis.  I  am 
con\-inced  that  many  of  our  septic  appendicitis 
deaths,  as  well  as  those  following  gall-bladder 
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surgery  and  other  types  of  work,  ensue  from 
acidosis  rather  than  sepsis  as  they  have 
generally  been  construed. 

Henderson  has  shown  that  there  must  be 
certain  bufTer  substances  in  the  blood  to 
prevent  destruction  of  its  alkalinity,  in  fact 
to  maintain  the  blood  at  its  normal  alkalinity. 
This  alkalinity  is  spoken  of  as  the  H-ion  con- 
centration, and  is  represented  by  a  logarithmic 
notation  of  7  which  in  the  blood  is  very 
constant  at  7.4.  Variations  in  this  concentra- 
tion are  of  vastly  more  importance  than 
temperature  or  pulse  variations,  and  a  varia- 
tion of  0.2  in  decrease  means  the  very  greatest 
danger  to  the  patient.  We  know  that  in- 
dividuals cannot  Kve  unless  the  blood  be 
alkahnc,  and  any  finding  below  7,  our  nota- 
tion number,  means  at  once  acidity  with  dis- 
solution if  it  has  not  pre\iousl3-  occurred.  A 
lessening  of  these  buffer  substances  of  the  H- 
ion  concentration,  indicates  an  inability  of  the 
blood  to  carry  the  most  abundantly  produced 
of  these. acids,  \iz.,  carbonic  acid,  so  that  here 
is  loss  of  respiratory  stimulation,  resulting 
in  rapid  diminution  of  lung  ventilation  and 
inabilit}-  to  estabUsh  the  normal  equilibrium 
of  the  blood. 

It  has  been  sho^\-n  that  the  administration 
of  ether  causes  a  constant  lowering  of  the 
carbonic  dioxide  capacity  of  the  blood  plasma 
and  that  the  degree  of  diminution  is  pro- 
portional to  the  duration  of  the  ana;sthesia, 
the  maximum  being  attained  at  the  close 
of  the  anaesthetic,  without  change  for,  as  a 
rule,  a  period  of  twenty-four  hours.  Herein 
we  doubtless  have  the  ex-planation  of  many 
deaths  without  recovery  from  anesthetic,  in 
which  notwithstanding  the  postoperative 
treatment  fataUty  ensues.  What  then  is  the 
remedy  for  this  condition?  The  answer  is 
careful  blood  examinations,  the  recognition 
of  the  lowered  H-ion  content,  and  the  es- 
tablishment of  treatment  previous  •  to  the 
administration  of  the  anaesthetic. 

Our  tables  studied  in  detail  present  quite  a 
number  of  interesting  points  bearing  upon  the 
value  of  these  safeguards,  and  our  pre- 
operative preparation  with  reference  to  diet, 
with  reference  to  the  anasthetic,  and  the  time 
for  operation,  has  constantly  in  mind  the 
chemical  blood  tindings. 


So,  also,  is  the  anaesthetic  selected,  keeping 
in  mind  the  preceding  facts  and  possibilities; 
and  in  our  own  work  we  have  given  the  prefer- 
ence to  gas-oxygen.  Gas-oxygen  does  not 
lessen  the  alkaline  reserve  in  the  blood,  pro- 
duces no  deleterious  effects  upon  the  kidney, 
does  not  materially  alter  blood  pressure,  and  is 
by  far  the  safest  anaesthetic.  Occasionally 
it  is  desirable  that  ether  in  very  small  quanti- 
ties should  be  nuxed  with  the  gas  oxygen, 
but  under  such  circumstances  ether  is  not 
given  for  its  anesthetic  effect  but  as  a  stimu- 
lant. Under  these  circumstances  and  when 
given  in  this  way  it  becomes  the  most  valu- 
able circulatory  stimulant  that  we  possess. 

The  anesthetist  is  also  a  factor  not  to  be 
overlooked.  Gas-oxygen  may  be  and  is 
exceedingly  dangerous  in  the  hands  of  those 
not  trained  in  its  use,  and  not  thoroughly 
skilled.  Ether  in  skilled  hands  is  to  be  pre- 
ferred to  gas  in  those  who  have  not  the  high- 
est degree  of  efficiency  in  this  particular  mode 
of  anesthetic.  The  danger  in  the  adminis- 
tration of  ether  is  in  carrying  it  to  the  point  of 
saturation,  as  is  done  by  many  so  called  skilled 
anesthetists.  Under  such  circumstances  aci- 
dosis is  not  infrequently  brought  about,  and 
ether  anesthesia  becomes  a  source  of  the 
very  greatest  danger. 

In  not  a  few  cases  of  abdominal  surgery, 
the  two-stage  operation  may  be  a  distinct 
advantage,  and  this  is  particularly  true  in 
certain  tj'pes  of  supurating  appendices,  sup- 
purative gall-bladders,  gastroduodenal  ulcers, 
and  in  cancers  invohing  various  intra- 
abdominal organs.  The  greatest  field  of 
usefulness  for  the  two-stage  procedures  will 
probably  be  found  in  carcinoma  of  the 
stomach  in  those  indi\iduals  who  as  a  result 
of  starvation  have  the  narrowest  margin 
between  the  normal  alkaline  condition  of  the 
blood  and  that  of  acidosis  and  in  the  prostatic 
with  low  kidney  function  and  a  high  degree  of 
nitrogen  retention  in  the  blood.  There  is 
nothing  in  the  ordinary-  urinalysis  to  ad\ise 
us  of  early  metabolic  changes  or  of  early  dis- 
turbances of  renal  function,  and  here  again 
we  must  turn  to  our  blood  study  in  connection 
with  extraordinary  urinary  analysis  or  study. 

Formerly  much  dependence  was  placed 
upon  the  concentration  of  urea  in  the  urine. 
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we  know  now  that  a  lowering  of  concentration 
is  often  accompanied  by  an  increased  rate  of 
excretion.  In  fact  an  increase  in  the  quantity 
of  urine  may  mean  a  deficiency  in  the  con- 
centrating power,  especially  for  nitrogen  (i). 
Whereas  the  normal  kidney  will  secrete  urine 
containing  1.5  per  cent  of  nitrogen,  the 
granular  kidney  may  at  best  attain  0.6  or 
o.  7  per  cent.  Success  then  in  freeing  the  body 
of  its  nitrogenous  wastes  is  attained  by  an 
increase  in  the  urine.  In  other  words  where 
the  normal  kidney  will  secrete  i.ooo  cubic 
centimeters  of  urine  containing  15  grams  of 
nitrogen,  the  diseased  kidney  will  be  com- 
pelled to  secrete  2,500  cubic  centimeters  of 
urine  with  a  0.6  per  cent  concentration  to  rid 
the  system  of  15  grams  of  nitrogenous  waste. 
It  wiU,  therefore,  be  seen  that  a  lowering  of 
urea  concentration  in  the  urine  does  not 
necessarily  nor  likely  mean  the  retention  of 
nitrogenous  waste  products  in  the  system. 

We  are  presenting  in  our  chart  a  series  of 
surgical  cases  in  which  the  newer  methods  of 
determining  metabolic  disturbance  and  kid- 
ney function  have  been  supplied.  Under  the 
medical  cases  are  many  that  reported  for 
some  operative  procedure,  but  upon  examina- 
tion were  found  to  be  unfit  subjects,  or  suffered 
from  some  underlying  disturbance  that  was 
more  serious  than  the  condition  for  which 
operation  was  sought. 

It  is  a  well  known  fact  that  a  disturbance  of 
renal  function  is  a  very  common  accompani- 
ment of  disease,  particularly  after  the  age  of 
50,  and  it  is  usually  the  degree  of  disturbance 
in  the  kidneys  that  makes  a  surgical  pro- 
cedure more  or  less  hazardous. 

Of  the  methods  for  investigating  renal 
function,  none  probably  have  enjoyed  the 
wide  popularity  of  the  phenolsulphonephtha- 
lein  test  of  Rowntree  and  Geraghty  (2). 
This  method  has  been  applied  to  a  majority 
of  our  cases  and  generally  speaking,  shows  a 
close  agreement  with  other  tests,  but  as  wiU 
be  shown,  it  is  not  infrequently  misleading 
and  in  a  few  instances  we  believe  that  a  new 
interpretation  is  needed  for  results  obtained. 
We  beheve  that  tliis  difterence  is  due  to  the 
fact  that  we  deal  with  the  introduction  of  a 
foreign  substance  into  the  body  and  its  elimi- 
nation cannot  always  be  compared  to  the 


elimination  of  natural  waste  products.  We 
believe  further  that  in  a  few  instances  it  acts 
as  a  diuretic  depending  for  this  action  upon 
renal  irritation.  We  have  no  other  way  of 
accounting  for  a  case  in  which,  after  the 
injection  of  the  drug  the  two  hour  output  of 
urine  was  800  cubic  centimeters  and  93  per 
cent  of  the  drug  was  excreted.  The  normal 
daily  output  of  urine  in  the  same  individual 
was  1600  cubic  centimeters.  In  other  words, 
after  the  injection  of  the  drug  the  first  two 
hour  quantity  of  the  urine  amounted  to  half 
the  pre\-ious  total  24  hour  output. 

The  retention  of  nitrogenous  products  in 
the  blood  above  certain  figures  (3)  offers  defi- 
nite information  concerning  renal  function 
provided  we  are  familiar  with  the  nitrogen 
intake.  It  has,  however,  a  negative  value 
under  all  circumstances.  Studies  of  the 
urine  and  blood  after  the  intake  of  fluid,  salt 
and  nitrogen  has  been  carefully  estimated  (4) , 
shows  no  definite  relationship  between  the 
retention  of  these  products  and  their, increase 
in  the  blood.  The  retention  of  non-protein 
nitrogen,  urea  nitrogen,  uric  acid,  sugar, 
creatinin,  etc.,  have  all  been  studied  with  the 
idea  of  determining  renal  function  (3).  In 
the  study  of  any  metabolic  process  it  is  al- 
ways necessary  to  study  three  things:  first, 
the  food  intake;  second,  the  change  which  it 
undergoes  in  the  body;  third,  the  excretion  of 
the  waste  products.  A  study  of  any  one  of 
these  cannot  give  us  very  reliable  information. 
Ambard  (5)  has  followed  this  principle  in  Ms 
study  of  renal  function  by  determining  the 
maximal  concentration  power  of  the  kidney. 
By  comparing  the  concentration  of  the  urea 
in  the  blood  with  the  rate  of  excretion  in  the 
urine,  the  unknown  factor  is  reduced  to  the 
rate  of  blood  flow  through  the  kidney  and  the 
functional  activity  of  that  organ.  His  laws 
briefly  stated  are  as  follows:  First,  the  rate  of 
urea  output  varies  directly  with  the  square  of 
the  concentration  of  urea  in  the  blood,  if  the 
concentration  in  the  urine  remains  constant. 
Second,  the  rate  of  excretion  of  urea  varies 
inversely  with  the  square  root  of  the  con- 
centration of  the  urea  in  the  urine,  if  the  blood 
urea  remains  constant.  The  third  law  com- 
bines the  first  two  and  is  the  one  generally  in 
use  for  the  determination  of  the  constant.     If 
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the  concentration  of  the  urea  in  the  blood  and 
urine  varies  simultaneously,  then  the  rate  of 
output  varies  directly  as  the  square  of  the 
concentration  of  urea  in  the  blood  and  in- 
versely as  the  square  root  of  that  in  the  urine. 
By  adding  correction  factors  for  the  patient's 
weight  and  for  a  standard  urinary  con- 
centration of  25  grams  urea  per  Kter  of  urine 
he  obtained  an  accurate  working  formula. 

CatheHn  (6)  opposes  the  adoption  as  being 
unreliable  and  Addis  and  Watanabe  (7)  have 
attempted  to  prove  that  the  rate  of  urea  ex- 
cretion does  not  depend  upon  renal  function. 
The  work,  however,  of  Lewis  (8)  and  others 
seems  to  indicate  that  their  contention  is 
wrong.  McLean  (9)  has  substituted  new  fig- 
ures for  the  original  which  he  calls  the  index 
of  urea  excretion.  The  McLean  index  is  not 
given  in  this  series,  but  can  easily  be  applied, 
if  desired.  The  original  co-efEcient  has  been 
determined  in  all  of  the  surgical  cases  in  this 
series  and  with  very  few  exceptions  has  been 
found  reliable. 

Acidosis,  the  cause  of  which  has  not  been 
definitely  determined  other  than  that  there  is 
a  general  impoverishment  of  the  body  in 
bases  or  in  substance  which  readily  give  rise 
to  bases  (10),  has  been  determined  by 
estimating  the  hydrogen-ion  concentration 
of  the  blood  (11).  Other  methods  consist  of 
examination  of  the  urine,  a  study  of  the 
products  of  respiration  and  the  amount  of 
alkali  necessary  to  render  the  urine  alkaline 
when  administered  by  mouth  or  intravenous- 
ly. This  latter  method  we  believe  to  be  as 
reliable  as  any  and  simpler  of  application. 

The  blood  sugar  has  been  estimated  in  most 
cases  and  a  h\-perglyc£emia  has  been  the 
reason  for  deferring  an  operation  or  for  se- 
lection of  a  certain  anaesthetic  in  a  number  of 
cases.  Of  the  normal  cases  in  this  series, 
that  is  cases  in  which  there  was  no  suspicion 
of  any  disturbance  of  renal  function,  the  aver- 
age for  Ambard's  coefficient  is  0.08,  which 
agrees  perfectly  with  McLean's  (9)  figures. 
The  average  blood  sugar  in  38  cases  considered 
normal  was  0.092  per  cent  which  is  in  fairly 
close  agreement  with  other  observers. 

For  the  phenolsulphonephthalein  the  aver- 
age excretion  in  nonnal  indiAiduals  was  60-t- 
per  cent.     Our  chart  shows  graphically  the 


relationship  existing  between  the  blood  urea, 
Ambard's  constant,  and  the  phenolsulphone- 
phthalein excretion,  hydrogen-ion  concentra- 
tion and  the  salt  and  nitrogen  retention,  where 
the  nephritic  test  meal  was  given.  Since 
this  paper  and  chart  show  only  the  value  of 
the  various  methods  when  clinically  applied,  no 
attempt  will  be  made  to  account  for  differ- 
ences shown  in  the  various  tests.  Cases 
2520T,  25120,  25130,  25133  all  show  high 
coefficients  with  the  normal  or  excessive 
phenolsulphonephthalein  excretion.  All 
showed  clinicall\-  from  the  urinary  analysis  the 
e\idence  of  impairment  of  renal  function, 
except  Case  25173  and  in  this  instance  con- 
valescence following  operation  w'as  very 
stormy,  with  pronounced  urarnic  sj^mptoms. 
The  phenolsulphonephthalein  excretion  in 
these  cases  would  seem  to  be  rather  an  un- 
safe guide,  unless  w'e  look  upon  figures  above 
75  as  indicating  renal  irritation  and  hjper- 
permeability  and  this  w^e  are  inclined  to  do, 
particularly  where  there  is  other  e\idence 
that  makes  kidney  permeability  questionable. 
It  might  be  contended  that  in  these  few  cases 
the  phenolsulphonephthalein  excretion  showed 
the  true  kidney  function  while  the  Ambard 
constant  was  faulty.  To  w'hich  we  would 
reply  that  the  other  evidence  from  physical 
examination  and  the  postoperative  s\Tnptoms 
would  indicate  that  the  phenolsulphonephtha- 
lein excretion  was  not  an  index  to  the 
true  functional  capacity  of  the  kidney. 
Attention  has  previously  been  called  to  such 
cases  (13)  and  the  behef  expressed  that  there 
may  be  a  stage  in  nephritis  when  hj-perper- 
meability  exists  (14),  at  least,  to  phenol- 
sulphonephthalein and  some  other  substances. 
We  have  come  to  look  upon  an  output  of 
more  than  75  per  cent  of  the  injected  drug  in 
two  hours  as  being  decidedly  suggestive  of 
renal  disturbance  with  irritation  where  there 
is  other  evidence  to  indicate  the  same. 
Cases  25010,  25143,  25190  all  have  normal 
coefficients  but  with  low  phenolsulphonephtha- 
lein excretion,  yet  in  all  the  convales- 
cence was  uneventful.  It  would  seem  from 
this  limited  number  that  a  low  phenolsul- 
phonephthalein excretion  is  not  always  a 
contra-indication  to  surgery  nor  a  true  guide 
to   the   functional   capacity   of   the   kidney. 
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Case  251Q1  is  rather  interesting  in  this  con- 
nection, showing  an  increased  constant  with 
an  adequate  phenolsuphonephthalein  ex- 
cretion at  the  time  of  operation  Following 
operation  conwalescence  was  very  stormy  with 
symptoms  of  uraemia  pronounced,  and  with 
impro\-ement  came  a  decided  lowering  of  the 
coefficient  but  contrary  to  what  would  be 
expected  a  decrease  in  the  output  of  phe- 
nolsulphonephthalein  A  discussion  of  the 
reason  for  this  phenomenon  is  out  of  place 
here  but  the  fact  is  significant.  There  seems 
to  be  no  delinite  relation  existing  between  the 
blood  urea  and  the  coefficient  of  Ambard. 
We  would  particularly  call  attention  to  Case 
25733,  which  is  an  exception  to  the  general 
rule  and  also  to  the  law  of  excretion.  Cor- 
responding to  the  high  blood  urea  content 
with  a  high  urea  constant  was  a  high  urea 
concentration  in  the  urine  and  a  greatly  in- 
creased rate  of  output,  thus  making  a  normal 
constant  of  .077.  This  figure  was  misleading 
as  a  prognostic  sign,  since  convalescence  was 
very  stormy  and  presented  decided  ursnaic 
symptoms  for  a  week  or  more.  We  belie\'e 
that  a  high  coefficient  of  Ambard  deserves 
great  consideration  even  in  the  presence  of  a 
normal  blood  urea  but  on  the  other  hand  we 
believe  that  a  liigh  blood  urea  content  is  ex- 
tremely signilicant  regardless  of  the  constant 
or  the  phenolsulphonephthalein  excretion. 
Such  a  combination  will  rarely  occur  however. 

There  is  nothing  of  particular  interest  in 
regard  to  the  blood  sugar  in  these  cases  other 
than  that  in  a  few  medical  cases  of  Bright's 
disease,  a  disturbance  of  renal  permeabihty 
for  sugar  is  shown. 

In  concluding  we  would  say  that  generally 
speaking  there  is  a  close  agreement  between 
blood  urea,  Ambard's  constant  and  the 
phenolsulphonephthalein  output.  The  few 
exceptions,  as  far  as  clinical  results  are  con- 
cerned, would  indicate  that  the  coefficient 
of  Ambard  is  a  greater  prognostic  value  than 
the  phenolsulphonephthalein  excretion,  since 
in  the  several  cases  cited  where  the  Ambard 
constant  was  normal  and  the  phenolsul- 
phonephthalein output  was  low,  convalescence 
was  uneventful  and  on  the  other  hand  with 
normal  or  increased  excretion  of  phenolsul- 
phonephthalein and  increased  constant,  con- 


valescence was  usually  more  or  less  stormy. 
We  would  furthermore  attach  importance  to 
a  phenolsulphonephthalein  excretion  about 
75  per  cent,  where  there  is  further  e\ddence  of 
disturbed  function.  This  is  particularly  true 
of  tuberculous  infection  of  the  kidney. 

A  high  urea  content  of  the  blood  demands 
serious  consideration  regardless  of  other 
tests.  In  this  connection  it  is  well  to  mention 
the  fact  that  Lewis  (8)  has  demonstrated  that 
in  cases  of  nephritis  with  high  blood  ureas 
and  high  constant  of  Ambard,  while  the  blood 
urea  may  be  reduced  to  practically  normal  by 
careful  diet,  this  decrease  is  accompanied  usu- 
ally by  an  increase  in  the  coefficient,  indicat- 
ing no  improvement  as  far  as  function  is 
concerned. 

CONCLUSIONS 

From  the  numerous  investigations  concern- 
ing the  condition  of  acidosis,  renal  function 
and  the  retention  of  protein  products  in  the 
blood,  all  of  which  are  determined  for  the 
purpose  of  ascertaining  disturbances  of  meta- 
bolism, we  are  justified  in  drawing  the  follow- 
ing conclusions:  A  patient  is  not  in  the  best 
possible  condition  to  undergo  any  surgical 
procedure  when  he  has — 

1.  A  hydrogen-ion  concentration  of  his 
blood  below  pH  7.35. 

2.  A  carbon-dioxide  tension  in  the  alveolar 
air  below  35. 

3.  A  soda  tolerance  test  above  15. 

4.  An  Ambard  coefficient  above  o.io. 

5.  A  urine  which  shows  but  little  variance 
in  quantity  from  da}'  to  day  and  with  the  spe- 
cific gra\dty  varjing  less  than  7  points  re- 
gardless of  the  intake.  Also  nocturnal  poly- 
uria. 

6.  A  phenolsulphonephthalein  output  be- 
low 40  unless  it  can  be  accounted  for  by  dis- 
ease of  other  organs,  the  Uver  particularly. 

We  feel  that  we  can  best  conclude  this 
article  by  quoting  verbatim  from  Koshiro 
Nakagawa  (15). 

1.  A  normal  constant  does  not  necessarily 
imply  freedom  from  disease  but  does  indicate 
compensation  of  the  renal  defect. 

2.  An  increased  constant  indicates  impair- 
ment of  function. 

3.  Particular  diagnostic  significance  in  tu- 
berculous kidney:  Normal  constant  suggests 
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only  one  kidney  affected.  Increased  constant 
indicates  both  kidneys  or  that  it  is  associated 
with  toxic  nephritis  of  opposed  kidney. 

4.  In  disease  of  lower  genito-urinary  tract 
an  increased  constant  means  impairment  of 
renal  function.  This  may  be  due  to  co- 
existent renal  disease  or  to  some  obstructive  or 
infective  process  in  the  lower  urinary  passage. 
In  such  cases,  if  the  bladder  is  drained  a  few 
days  before  adopting  more  radical  measures, 
and  the  constant  approaches  normal,  it  would 
indicate  purely  secondary  disturbance  of 
kidney,  whereas  if  it  remains  constant  it 
would  mean  a  gross  kidney  lesion  in  con- 
nection with  other  pathology  and  points  out 
the  danger  that  may  attend  further  operative 
measures. 

5.  Entails  no  discomfort  to  patient.  In- 
fection or  ingestion  of  foreign  substances  is 
not  required,  nor  is  it  necessary  to  control 
diet.  It  is  applicable  where  ureteral  cathe- 
terization or  examination  of  lower  passages 
is  impossible. 

6.  Information  as  to  state  of  renal  function 
gained  by  urea  in  blootl  is  amplified  and  com- 
pleted by  determination  of  Ambard's  con- 
stant. 

Methods  Employed 

Urea  in  urine  and  blood.  Marshall  E.  K.  J.  Biol.  Chem., 
101.3,  xiv,  283;  and  .\v,  487.  Squibbs  urease  was  used. 
The  air  current  was  employed  for  driving  the  ammonia 
into  the  acid  solution,  which  was  nesslerizcd  and  com- 
pared with  a  standard  ammonia  sulphate  solution 
similarly  nesslerized  in  the  colorimeter. 

Non-protein  nitrogen  in  llic  blood.  Folin,  J.  Biol.  Chem., 
1012,  Ixi.  No.  5.  .\  combination  of  heat  and  air  current 
was  used  for  transferring  the  ammonia  to  the  acid 
solution. 

Uric  acid  in  blood.  Benedict's  method.  J.  Biol.  Chem., 
.X.X,  No.  4. 


Blood  sugar.  According  to  the  Lewis  and  Benedict  method 
as  modified  by  Meyers  and  Bailey,  J.  Biol.  Chem., 
i9i6,.'ixiv,No.  2.  In  many  instances  both  methods  were 
used  and  checked  against  each  other  and  the  results 
were  the  same  in  every  instance.  The  Meyers  and 
Bailey  method  was  then  accepted  and  used  through- 
out. .\  standard  glucose  solution  was  used  in  place 
of  picramic  acid  solution,  against  which  the  unknown 
was  compared. 

Hydroien-ion  conccnlralion  of  blood.  Levy,Rowntree,  and 
Marriott.  Arch.  Int.  Mtd.,  1915,  xvi.  No.  3. 

Urine  examinalion.  According  to  Mosenthal's  modifi- 
cation of  the  Hedinger  and  Schlayer  method.  Arch. 
Int.  Med.,  1915,  xvi,  No.  5;  Deutsch.  Arch.  klin. 
Med.,  1914,  cxlv,  120. 

Sodium  chloride  estimation.    Volhardt  method. 
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BILOCULAR  stomach  is  characterized 
by  a  mediogastric  constriction  liiie 
that  of  an  hour-glass.  The  organ  is 
thus  di\ided  into  two  pockets,  an  upper  or 
cardiac  pocket  and  a  lower  or  pyloric  pocket. 
These  two  pockets  communicate  with  each 
other  by  an  orifice  or  passage-way. 

ETIOLOGY 

The  biloculation  may  be  temporary  or 
permanent.  When  temporary  it  is  due  to  a 
spasm  which  momentarily  constricts  the 
stomach  in  the  center.  When  permanent  it 
may  be  due  to  a  permanent  spasm  which 
occurs  at  the  level  of  an  ulcer  in  process  of 
evolution  or  to  the  retractile  cicatrix  of  an 
ulcer  on  the  lesser  curvature.  The  ulcer  may 
provoke  this  mediogastric  stenosis  in  several 
ways: 

1.  By  spasm,  an  annular  contraction  of 
the  surrounding  layer  of  muscle  at  the  level 
of  the  ulcer.  An  indentation  is  formed  on  the 
greater  curvature  opposite  the  ulcer  of  the 
lesser  curvature. 

2.  By  hypertrophy,  an  induration  of  the 
gastric  walls.  The  ulcer  becomes  "callous," 
its  edges  are  hard,  or  sometimes  it  is  accom- 
panied by  perigastritis  and  becomes  sur- 
rounded by  cicatricial  adhesions.  The  sub- 
serous and  submucous  thickenings  become 
indurated,  immobilizing  the  central  portion 
of  the  organ  between  the  two  supple  and 
contractile  gastric  pockets. 

3.  By  cicatrization  of  the  ulcer  and  fibrous 
retraction  of  the  cicatrix,  a  retraction  which 
involves  the  submucosa  and  the  musculature. 

We  have  operated  by  resection  upon  23 
cases  of  mediogastric  stenosis  which  were 
not  cancerous;  in  only  four  instances  have 
we  noted  in  the  course  of  the  operation 
that  "heahng"  of  the  ulcer  in  the  form  of  an 
annular,  fibrous  cicatrix  between  two  gastric 
pockets  with  normal  and  supple  walls.  In  9 
cases  there  was  a  non-cicatrized  ulcer  in  the 
process  of  development.    In  10  cases  a  per- 


forating ulcer  in  the  process  of  evolution  had 
destroyed  the  stomach  wall  and  penetrated 
into  the  neighboring  organs,  the  liver,  pan- 
creas, and  abdominal  wall. 

P,A.THOLOGIC  .ANATOMY 

Mediogastric  stricture.  This  is  situated  in 
the  central  portion  of  the  lesser  curvature, 
the  usual  site  of  ulcer.  In  fact,  in  20  ulcers 
of  the  stomach,  19  were  located  on  the  lesser 
curvature.  The  ulcers  called  "pyloric"  are 
either  duodenal  ulcers  or  ulcers  of  the  lesser 
curvature  which  extend  on  to  the  pylorus  or 
the  walls  of  the  stomach  but  always  have 
their  primary  location  on  the  lesser  curva- 
ture. 

The  stricture  has  the  form  of  an  incomplete 
ring;  the  circle  is  broken  at  the  greater  curva- 
ture. Most  often  it  is  grooved  and  is  several 
centimeters  in  length.  The  strictured  channel 
is  generally  eccentric  and  near  the  lesser 
curvature.  Toward  the  peritoneum  the  steno- 
sis is  indicated  bj-  a  puckered  cicatrix  which 
is  pearly  white  and  may  or  may  not  be 
hidden  by  the  lesions  of  perigastritis.  In  the 
majority  of  cases  of  mediogastric  stricture  we 
have  found  a  perforating  ulcer  penetrating 
into  the  pancreas,  the  liver,  or  the  anterior 
abdominal  wall,  and  occasionally  into  two  or 
three  organs  at  once.  In  such  cases  operated 
upon  by  us  there  remained  after  the  gastrec- 
tomy a  complete  pyloric  pocket  and  a  narrow 
ring  coming  from  the  cardiac  pocket.  This 
ring  was  joined  to  the  lower  pocket  by  a 
narrow  band  of  healthy  stomach  tissue  which 
represented  the  greater  curvature.  The 
stricture  itself  no  longer  existed  and  the 
intermediate  zone  between  the  two  pockets 
was  formed  by  the  neighboring  organs  which 
had  been  invaded  by  the  ulcer. 

In  the  majority  of  these  cases,  therefore^ 
the  stricture  is  not  formed  by  a  true  cicatrix 
but  by  fully  developed  perforating  ulcers. 

The  cardiac  pocket.  The  cardiac  pocket  is 
generally  the  most  voluminous;  it  is  volumin- 
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Fig.  I.  Most  often  bilocular  stomach  is  caused  by  a 
callous  ulcer  still  in  the  process  of  evolution,  sometimes 
perforating.  Therefore  it  should  be  treated  as  an  ordinary 
ulcer,  that  is  to  say,  by  hemigastrectomy.  The  stomach  has 
been  stripped  of  its  omentum  by  means  of  a  compress 
(Temoin).  The  dotted  line  represents  the  portion  of  the 
stomach  which  is  to  be  resected  (hemigastrectomj-).  The 
bistoury  separates  the  ulcer  and  the  pancreas. 

ous  for  two  reasons;  first,  because  the  strictur- 
ing  ulcer  of  the  lesser  curvature  is  nearer  the 
pylorus  than  the  cardia,  and  second,  because 
the  stasis  of  food  has  distended  the  upper 
pocket.  The  topography  of  the  cardiac 
pocket  is  variable.  In  high  position,  the  large 
tuberosity  rises  into  the  dome  of  the  dia- 
phragm above  the  cardia.  In  low  position  the 
greater  curvature  falls,  dilates  into  a  cul-de- 
sac,  and  is  displaced  toward  the  right,  and  in 
that  case  accentuates  the  stenosis.  Occasion- 
ally we  have  found  the  cardiac  and  pyloric 
pockets  of  equal  size;  the  stricture  was  then 
higher.  In  4  cases  the  cardiac  pocket  was 
small  and  after  gastric  resection  we  experi- 
enced the  greatest  difficulty  in  implanting  the 
end  of  the  stomach  into  the  jejunum. 

The  pyloric  pocket.  This  is  generally  smaller 
than  the  cardiac  pocket,  but  we  ha\e  found 


Fig.  2.  Hemigastrectomy.  .-Vnastomosis  of  the  upper 
pocket  with  the  jejunal  loop.  Here  as  a  result  of  the  re- 
traction of  the  upper  pocket  it  is  not  possible  to  bring  the 
gastric  opening  into  contact  with  the  gastrojejunal  anas- 
tomosis. In  order  to  close  it,  four  sutures  hold  it  to  the 
jejunal  loops. 

The  anastomosis  unites  the  anterior  wall  of  the  stomach 
and  the  jejunum.  It  does  not  make  any  difference  whether 
the  anastomosis  is  done  to  the  anterior  or  the  posterior  wall 
of  the  stomach.  The  choice  should  depend  upon  which  can 
be  done  most  easily.  As  the  stomach  then  forms  a  cul-de- 
sac,  one  is  sure  that  the  anastomosis  will  be  made  at  the 
lowest  point  by  choosing  the  portion  which  can  be  drawn 
out  most  easily. 


it  dilated  in  cases  in  which  there  was  simul- 
taneously a  stenosis  of  the  duodenum,  a  quite 
common  compHcation. 

Varieties.  Beside  the  common  form  of 
hour-glass  stomach  described  we  have  ob- 
served the  following  varieties:  (a)  medio- 
gastric  stenosis  co-existent  with  duodenal 
stenosis;  (b)  stenosis  accompanied  by  a 
perforating  ulcer  penetrating  the  abdominal 
wall,  the  Kver,  or  the  pancreas;  (c)  cancerous 
degeneration  of  a  stenosing  mediogastric 
ulcer;  (d)  perigastric  abscess  around  a 
stenosing  ulcer;  (e)  gastrocolic  fistula  in  the 
strictured  area. 
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SYMPTOMS 

1.  Antecedents  of  gastric  ulcer.  The  classical 
syndrome  of  ulcer  (vomiting,  pain,  haemorrhage 
is  exceptional.  As  has  been  shown  by  Mayo 
and  Moynihan,  gastric  or  duodenal  ulcer  is 
exidcnced  in  the  majority  of  cases  by  the 
painful  phenomena  of  hyperpeptic  gastritis 
(acid  regurgitation);  these  disorders  are 
decreased  or  aggravated  by  food;  soothed  by 
the  bismuth  regime.  Their  evolution  is 
accompanied  by  remissions  simulating  cure, 
with  periods  of  recrudescence.  The  longer  the 
malady  continues  the  shorter  the  remissions 
become  and  the  greater  the  gastric  distress. 
In  fact,  usually  most  of  those  who  have 
gastric  ulcer  lead  an  ordinary  life  and  are  con- 
sidered as  "dyspeptics"  or  "neurasthenics," 
who  are  reconciled  to  their  functional  troubles. 

2.  Painful  phenomena.  The  painful  phenom- 
ena are  due,  not  to  the  mediogastric  strang- 
ulation, but  to  the  chronic  ulcer  which  has 
produced  the  stenosis.  If  the  ulcer  is  per- 
forating, it  causes  pain;  often  this  pain  is 
continuous  throughout  the  day  from  the  first 
meal  and  causes  a  paroxysm  at  each  attempt 
to  take  food.  Sharp  epigastric  and  dorsal 
pain  [en  broc/ie)  is  frequent  and  often  accom- 
panies perforating  ulcer  of  the  lesser  curva- 
ture. These  pains  are  variable  and  in  the 
interval  between  the  attacks  are  bearable. 
The  vomiting  does  not  relieve  the  pain.  Food 
and  diet  relieve  it  slightly. 

3.  Vomiting  is  the  rule;  it  is  frequent, 
repeated,  and  due,  not  to  the  stenosis,  but  to 
the  ulcer.  If  it  occurs  at  intervals,  is  regular 
and  copious,  it  is  then  due  to  the  stenosis  and 
represents  the  evacuation  of  the  distended 
cardiac  pocket.  At  first,  the  vomitus  is 
mucous,  but  later  it  contains  and  continues  to 
contain  food;  on  the  whole,  this  syndrome 
does  not  differ  from  that  of  ordinary  pyloric 
stenosis. 

4.  The  general  condition.  Emaciation,  asthe- 
nia, and  ana?mia  follow  the  hunger  cachexia 
due  to  the  stenosis,  whether  this  stenosis  is 
pyloric  or  mediogastric. 

5.  Tlie  physical  signs.  A.  Inspection  and 
palpation  do  not  differentiate  pyloric  stenosis 
from  mediogastric  stenosis;  distention,  dilata- 
tion of  the  stomach,  and  peristaltic  contraction 
appear  at  the  moment  of  the  pain  as  in  stric- 


ture of  the  pylorus.  The  presence  of  a  mass 
is  due  to  a  callous  ulcer   with  perigastritis. 

B.  Examination  with  a  sound.  Intubation 
after  fasting  without  lavage  12  hours  after 
the  last  meal  makes  it  possible  to  evacuate 
food  residue  as  in  cases  of  pyloric  stenosis. 

C.  Intubation  with  lavage  of  the  stomach 
reveals  the  following  three  phenomena  which 
are  of  value  chiefly  from  the  point  of  view  of 
diagnosis :  (a)  The  lavage  water  returns  only 
in  part  as  it  has  passed  into  the  pyloric  pocket 
beyond    reach    of     the     evacuating     tube. 

(b)  Lavage  is  being  accomplished  normally 
and  the  liquid  is  returning  as  it  entered  when 
suddenly  a  cloudy  fluid  is  obtained  which 
contains  particles  of  food;  these  come  from 
the  pyloric,  pocket  the  contents  of  which  have 
re-flowed  through    the    mediogastric  oriflce. 

(c)  The  stomach  is  washed  and  well  emptied 
by  the  sound;  percussion  still  eUcits  a  splash- 
ing sound,  the  location  of  which  is  in  the 
pyloric  pocket  which  has  not  been  emptied 
and  which  alone  gives  forth  this  sound 

D.  Insufflation  of  the  stomach.  When  the 
stomach  is  distended  two  different  results  are 
observed.  The  entire  stomach  becomes  filled 
with  air;  its  outline  can  be  made  out  by  per- 
cussion or  inspection  in  the  form  of  two 
sonorous  zones  separated  b}'  a  band  of  dullness 
(Gaston  Lion). 

Only  the  cardiac  pocket  is  filled  and  becomes 
sonorous  in  the  left  hypogastrium;  the  lower 
pocket  remains  dull  and  gives  forth  a  splashing 
sound  (Bouveret).  By  the  splasMng  sound 
it  is  possible  to  determine  the  lower  limit  of 
the  stomach.  The  test  should  be  repeated  a 
few  minutes  later.  In  one  minute  the  condi- 
tion may  change;  the  cardiac  pocket  is  less 
distended  and  the  pyloric  pocket  is  sonorous; 
the  air  has  passed  through  the  stenosis, 
making  a  gurgling  sound  in  rhythm  with  the 
respiration. 

E.  Radioscopy  gives  valuable  information; 
it  should  be  used  12  hours  after  a  bismuth 
meal.  The  normal  stomach  viewed  from  the 
front  has  the  form  of  the  letter  J;  its  upper 
portion  forms  clear  Hnes  separated  by  the 
opaque  contents;  a  few  spoonfuls  of  fluid 
are  sufficient  to  fill  it  in  the  vertical  direction; 
it  then  does  not  dilate  except  in  a  vertical 
direction  and  maintains  its  regular  caliber. 
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The  bilocular  stomach  has  a  characteristic 
appearance;  sometimes  this  consists  of  two 
dark  images  united  by  a  dark  narrow  band; 
this  is  a  shadow  in  two  parts  which  are 
disposed  on  a  vertical  axis  or,  rather,  an  axis 
that  is  slightly  obUque,  downward  and  to  the 
right;  sometimes  there  are  two  distinct 
shadows,  an  upper  one  on  the  left  side  in  the 
form  of  a  cone  with  an  air  chamber,  and  the 
other,  a  lower  one  to  the  right  which  is 
separated  from  the  first  one  by  a  gap.  This 
second  pocket  forms  a  segment  of  a  circle 
with  its  con\exity  downward;  it  does  not  have 
an  air  chamber  during  the  filling  of  the  stom- 
ach. The  pyloric  pocket  does  not  cast  a 
shadow  until  several  minutes  after  that  of  the 
cardiac  pocket.  Under  the  pressure  of  the 
finger  the  two  gastric  pockets  are  movable 
with  reference  to  each  other.  The  shadow 
never  resumes  the  form  of  the  normal  stomach 
when  the  base  of  the  organ  is  raised.  It  is 
impossible  to  empty  the  cardiac  pocket  into 
the  pyloric  pocket  or  to  cause  the  liquid  to 
flow  back  from  the  pyloric  pocket  toward  the 
cardiac  pocket.  Often  a  diverticular  forma- 
tion is  observed  in  the  lesser  curvature.  This 
represents  a  perforating  ulcer  which  is  being 
filled  with  bismuth. 

The  true  bilocular  stomach  should  not  be 
confused  with  the  bilocular  image  of  the 
ptotic  stomach.  The  latter  is  characterized 
by  the  manner  in  which  it  fills.  While  the 
normal  stomach  becomes  enlarged  gradually 
as  it  is  filled  and  its  upper  level  remains 
constant,  the  ptotic  stomach  becomes  filled 
Hke  an  inert  sac;  its  breadth  in  the  dependent 
portion  reaches  its  maximum  at  once;  its 
upper  level  gradually  rises  as  the  hquid  is 
swallowed;  the  stomach  becomes  elongated 
under  the  weight  of  the  fluid  and  as  a  result  of 
this  weight,  it  becomes  strangulated  in  the 
center  and  thus  resembles  a  bilocular  stomach. 

Neither  should  the  true  bilocular  stomach 
be  confused  with  the  mediogastric  spasm 
which  causes  a  bilocular  image  but  an  image 
which  changes  or  disappears  in  the  course  of 
repeated  examinations  or  under  the  influence 
of  atropine.  Certain  spasms  are  tenacious 
and  persistent  even  when  studied  at  several 
exantinations;  these  unyielding  spasms  are 
then  due  to  an  organic  cause  and  occur  in  the 


Fig.  3.  Hemigastrectomy.  Gastro-enterostomy.  The 
gastric  pocket  is  retracted:  the  jejunum  has  formed  an 
angle  at  the  level  of  the  anastomosis  and  it  has  appeared 
ad\isable  to  the  surgeon  to  do  a  jejunojejunostomy  which 
permits  the  passage  of  the  biliarj-  and  pancreatic  fluids  into 
the  efferent  loop. 

presence  of  a  chronic  ulcer;  but  if  it  is  a  case 
of  a  bilocular  image  due  to  mediogastric 
stenosis  or  a  permanent  spasm  in  the  presence 
of  a  chronic  ulcer,  the  error  is  not  of  much 
importance  since  the  treatment  of  an  ulcer 
in  the  process  of  evolution  is  the  same  as  that 
of  an  established  stenosis. 

SURGICAL  TRE.A.TMENT 

We  reject  gastroplasty  and  gastro-enter- 
ostomy; these  two  operations  have  given  us 
good  immediate  results  but  have  been 
followed  by  conditions  which  necessitated 
new  interventions.  On  the  basis  of  my 
personal  experience,  these  two  operations 
should  be  rejected. 

Three  operations  are  being  advised:  gastro- 
enterostomy, mediogastric  resection;  and 
pylorogastrectomy. 
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Fig.  4.  Division  and  gastro  enterostomy.  Narrow 
stenosis;  ulcer  completely  cicatrized,  an  unusual  but  very 
favorable  case.  The  ecraseur  has  crushed  the  retracted 
portion  of  the  stomach  as  far  as  the  healthy  walls.  The 
cautery  is  sectioning  the  crushed  portion  which  is  to  be 
closed  with  a  purse-string  suture. 

Gastro-enlerostomy.  The  surgeon  makes  an 
anastomosis  between  the  upper  pocket  and 
the  jejunum  as  if  it  were  a  case  of  stenosis  of 
the  pylorus.  Very  often  because  of  the  liigh 
position  of  the  upper  pocket  the  anastomosis 
forms  a  "kink"  in  the  afferent  intestinal 
loop  and  drainage  is  retarded.  If,  therefore, 
there  is  a  "kink"  the  surgeon  completes  the 
gastro-enterostomy  b}-  a  jejunojejunostomy. 
Often  the  ulcer  continues  to  develop  in  spite  of 
the  anastomosis  and  again  causes  trouble. 
The  surgeon  is  then  forced  to  do  a  secondary 
gastrectomy.  Why  should  not  this  pyloro- 
gastrectomy  be  done  immediately?  Because 
in  some  instances  the  patient  is  cachectic;  it 
is  necessary  to  do  the  operation  in  two  stages, 
beginning  with  a  gastro-enterostomy  and 
performing  a  gastrectomy  six  weeks  later. 
The  patient  stands  the  secondary  resection 
very    well    and    becomes    definitely    cured. 

Mediogastric  resection.  To  resect  the  stric- 
tured  gastric  segment  or  the  gastric  segment 


Fig.  5.  Crushing  and  gastrojejunostomy.  Closure  of  the 
two  ends  with  a  purse-string  suture  and  gastrojejunostomy. 
The  lower  pocket  remains. 

which  has  indurated  walls.  Annular  resection 
of  a  portion  measuring  two  or  three  inches  is 
sometimes  sufficient  but  more  often  it  is 
necessary  to  sacrifice  a  greater  area  of  the 
stomach.  To  accomplish  such  a  resection 
the  best  procedure  is  as  follows:  Holding  the 
stomach  with  the  left  hand,  the  surgeon  wipes 
the  greater  curvature  forcibly  with  a  compress 
in  the  right  hand  to  strip  it  of  the  greater 
omentum.  He  then  strips  the  lesser  curvature 
in  the  same  manner.  In  this  way  he  frees  a 
strictured  segment  of  the  stomach  which  is  ul- 
cerated or  perforated  and  completely  stripped 
of  its  two  omental  coats  and  well  isolated  from 
the  supple  portion  of  the  two  gastric  pockets. 
The  diseased  zone  is  crushed  and  resected. 

How  should  the  two  healthy  extremities  of 
the  stomach  be  treated?  Close  the  two 
gastric  ends  with  a  purse-string  suture  and 
finish  by  making  an  anastomosis  of  the  upper 
pocket  and  the  jejunum. 

Pylorogastrcctomy  or  hemigastrectomy.  This 
is  the  operation  of  choice.  It  consists  in 
liberating  the  stomach  on  its  two  curvatures 
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by  stripping  with  a  compress.  This  stripping 
is  continued  as  far  as  the  duodenum  which 
will  be  crushed  \vith  a  Mayo,  Gudin,  or 
Thierry  de  Martel  ecraseur  and  closed  with 
a  purse-string  suture.  The  liberation  is 
continued  toward  the  cardia;  the  surgeon 
proceeds  as  far  as  the  upper  pocket  which  will 
be  freed  for  a  distance  of  several  centimeters 
and  closed  with  a  purse  string  suture;  a 
gastro-enterostomy  re-establishes  continuity. 

If  this  upper  pocket  is  small,  side-to-side 
anastomosis  with  suture  is  impossible;  the 
surgeon  will  then  be  able  to  choose  between 
two  procedures:  either  to  leave  the  end  of  the 
stomach  open  and  implant  it  directly  into 
the  jejunum  in  order  to  save  several  centi- 
meters of  stomach;  or  to  insert  one-half  of  a 
Murphy  button  in  the  upper  end  of  the 
stomach  and  close  it  with  a  puckering  suture; 
insert  the  other  half  of  the  button  in  the 
jejunum  and  close  it  also  with  a  puckering 
suture.  By  an  opening  made  with  the  cautery 
form  a  gastro-enterostomy. 

These  two  procedures  are  good. 

I  had  the  opportunity  to  operate  upon  25 
and  to  resect  23  bilocular  stomachs.    These 


operations  were  divided  as  follows:  i  gastro- 
plasty; 2  gastrogastrostomies;  either  alone  or 
associated  with  a  gastro-enterostomy;  4 
mediogastric  resections;  and  18  p3iorogas- 
trectomies.  I  ha^-e  re-operated  upon  two 
patients  upon  whom  a  pyloroplasty,  gastro- 
gastrostomy,  and  gastro-enterostomy  had 
been  performed.  These  patients  were  obhged 
to  submit  to  a  secondary  gastrectom}-  for 
functional  trouble.  These  operations  resulted 
in  two  deaths;  one  case  was  compUcated  by  a 
perigastric  abscess  and  in  the  other  there  was 
an  extensive  perforating  ulcer. 

These  operations  were  performed  under 
regional  or  spinal  anaesthesia  with  or  without 
several  whifl's  of  nitrous  oxide  for  several 
seconds. 

The  extensive  resections  have  given  by  far 
the  best  end-results. 
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BONE  CHANGES  IN  WAR  A:MPUTATI0N  STUIMPS* 

By  THOMAS  G.  ORR,  M.D.,  Kansas  City 
Major.  Medical  Corps,  U.  S  A. 


THE  X-ray  has  shown  some  very  inter- 
esting and  unusual  bone  changes  in  the 
stumps  of  war  amputations.  These 
changes  have  been  mainly  due  to  the  method 
of  amputation  so  much  used  at  the  front.  A 
very  large  percentage  of  the  cases  was  done 
by  the  "guillotine"  or  flapless'  method.  A 
somewhat  smaller  percentage  was  done  with 
flaps  which  were  not  sutured  primarily  but 
were  often  packed  open  or  stitched  back  on 
the  stump  to  facilitate  drainage.  In  all  of 
these  amputations  the  bone  was  exposed  to 
injury  and  infection  producing  conditions 
that  rarely  occur  in  the  average  case  in  civil 
practice. 

^  Orr,    The  guillotine  amputation.    .Ann,  Surg,,  igig,  Ixix.  543. 

*  From  tie  Orthopedi:  Fervice  of  the  U.  S,  Gi 


In  a  review  of  more  than  400  roentgeno- 
grams, the  principal  changes  observed  were 
spur  formation,  formation  of  sequestra,  pro- 
hferation  of  bone,  periosteal  thickening,  and, 
in  a  great  many  cases,  marked  rarification. 
Of  these  the  chief  interest  lies  in  the  spur  and 
sequestra  formations. 

Spurs  may  project  from  almost  any  por- 
tion of  the  bone  end  but  are  least  common  on 
the  cut  surface.  In  the  thigh  the  most  com- 
mon location  for  these  bony  growths  is  on 
the  inner  surface  near  the  end  and  projecting 
upward  into  the  adductor  muscle  or  toward 
the  sheath  of  the  femoral  vessels.  They  also 
\evy  frequently  project  from  the  Hnea  aspera. 
In  the  lower  leg  there  does  not  seem  to  be 
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Fig.  I.   Smooth  healing  of  stump  without  bony  change. 
Fig.  2.    .\rm    stump    showing    marked    rarilication    of 
bone  from  prolonged  disuse.    Healed  without  infection. 

any  particular  location  for  their  formation. 
This  is  also  true  of  the  upper  extremity. 
They  not  infrequently  follow  sinus  tracts 
leading  from  sequestra  (Fig.  q). 


-'■  Fig.  ,5. 

Fig.  3.   Shows  convex   shell   of   bone   that  sometimes 
covers  the  medulla  during  healing. 


Shredding  or  tearing  of  the  periosteum  and 
infection  are  probably  the  chief  causes  of 
spurs.  In  war  amputations  infection  un- 
doubtedly plays  the  chief  role.    Bone  reacts 


Fig.  4- 

Fig.  4.  Small  spurs  projecting  from  both  tibia  and 
fibula.  This  type  of  spur  probably  due  to  stripping  up 
and  shredding  of  periosteum. 

Fig.  5.  Ascending  osteomyelitis  of  short  femur  stump. 
Note  beginning  sequestrum  formation.    Of  500  amputa- 


Fig.  5- 


Fig.  6. 


tion  cases  this  was  the  only  example  of  so  extensive  an 
ascending  infection. 

Fig.  6.    Lateral   spur   formation   with   marked   retrac- 
tion of  muscle  from  the  stump  end. 
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Fig.  7-  Fig,  S.  Fig.  9. 

Fig.  7.  Synostosis  between  tibia  and  fibula  and  tibial  spur  following  "guillotine" 
amputation  of  the  leg. 

Fig.  8.    Spur  attached  to  the  end  of  amputated  tibia  foUowing'an  infected  stump. 

Fig.  q.  The  result  of  an  infected  arm  stump.  A  seciuestrum  composed  of  the 
entire  end  of  the  bone  has  separated.  Two  slender  spurs  have  grown  along  sinus 
tracts  through  redundant  soft  parts. 


to  infection  in  two  ways  that  are  directly 
opposed.  The  bone  is  either  destroyed  or  it 
proliferates.    It  is  very  easy  to  see  how  torn 


periosteum  could  produce  spurs  like  those  in 
Figure  4  but  not  those  in  Figures  8,  9,  10,  and 
II.     In  the  latter  four  cases  infection  exist- 


Fig.  10. 

Fig.  10.  Large  spur  extending  into  adductor  intermus- 
cular plane  from  a  short  femoral  stump. 

Fig.  II.  Complete  ring  sequestrum  separated  from  the 
end  of  a  femoral  stump.  The  fan-shaped  spur  formation 
extends  into  the  adductor  muscles.    This  spur  was  the 


Fig.  II.  Fig.  12. 

result  of  an  infected  stump  which  followed  a  "guillotine' 
amputation. 

Fig.  12.  Complete  ring  sequestrum  surrounded  by  new 
bone  formation  as  result  of  infected  "guillotine"  amputa- 
tion.  Stump  healed  e.xcept  small  sinus  from  sequestrum. 
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ed  for  several  weeks  or  months  resultin<:;  in 
marked  bone  proKferation.  The  extensive 
spur  shown  in  Figure  lo,  suggests  the  bone 
formation  of  myositis  ossificans  traumatica. 
These  large  spurs  in  the  adductor  region 
tend  to  follow  the  fascial  planes  very  much 
as  does  the  bony  outgrowth  of  the  familiar 
"rider's  bone." 

In  a  very  large  percentage  of  the  cases 
spurs  have  not  interfered  with  successful 
fitting  of  artificial  Umbs.  If  they  are  in  a 
location  where  there  is  very  little  friction  or 
pressure  they  will  not  cause  any  symptoms. 
Bursa?  rapidly  form  over  the  spur  ends  per- 
mitting the  overhing  tissues  to  move  freely. 
The  presence  of  a  spur,  even  of  considerable 
size,  is  not  an  incUcation  for  operation  unless 
it  produces  symptoms  after  a  trial-fitting 
with  an  artificial  limb. 

Ascending  infections  of  the  bone  follow- 
ing amputation  have  not  been  very  common. 
In  a  series  of  500  cases,  tfiere  was  but  one 
with    an    ascending   osteomyelitis    (Fig.    5). 


In  this  case  a  thin  shell  of  secjuestrum  formed 
which  extended  up  the  femoral  shaft  about 
7  centimeters.  This  was  removed  and 
sound  healing  followed  in  a  few  weeks. 

Sequestra  are  cjuite  common  in  the  open 
amputation.  Here  the  bone  is  very  apt  to 
be  deprived  of  its  nutrition  and  become 
necrosed.  The  complete  ring  sequestra  that 
so  frequently  occur  (Fig.  11)  may  be  due  to 
the  destruction  of  blood  supply  to  the  bone 
by  the  much  used  aperiosteal  method  of 
amputation.  •  The  periosteum  and  endos- 
teum  are  removed  for  a  varying  distance 
from  the  end  of  the  bone  lea\-ing  it  exposed 
to  infection  without  its  normal  blood  sup- 
ply. Small  sequestra  often  become  almost 
or  completely  surrounded  with  new  bone 
and  may  entirely  heal  over  and  remain 
healed  for  several  months.  Any  irritation 
may  light  up  an  infection  and  form  an 
abscess.  This  is  one  very  important  reason 
why  all  amputation  stumps  should  be  roent- 
genographed  as  a  routine  measure. 


CYSTICERCUS  RACEMOSUS   (T.EXIA  SOLIUM)    INFECTION 

OF  SPIN.AL  CORD 

With  Report  of  Case 
By  .\.  R.  KIMPTON,  M.D.,  F..\.C.S..  Boston 

First  Assistant  Visiting  Surgeon,  Boston  City  Hospital 


TflERE  occurred  on  my  service,  in 
the  Boston  Cit}-  Hospital,  referred 
from  the  neurological  service  of 
PhiHp  Coombs  Knapp,  who  had  localized 
the  tumor  and  requested  that  the  patient 
be  operated  upon,  an  unusual  and  interest- 
ing case  of  cysticercus  racemosus  (tsnia 
solium)  which  deserves  recording  because 
of  the  location  of  the  cyst  in  the  spinal 
cord,  a  situation  where  such  cysts  have 
been  found  but  rarely. 

I  believe  this  case  to  be  unique  because 
of  the  extreme  rarity  of  tsenia  solium  in 
this  country  and  because,  so  far  as  I  know, 
it  is  the  only  case  where  a  pork  tapeworm 
has    been    removed    successfully    from    the 


spinal  cord  during  life.  William  H.  iNIer- 
cur,  of  Pittsburgh,  I  believe,  found  a  similar 
tumor  of  the  spinal  cord,  but  at  autopsy. 

For  the  following,  with  pathological 
report  and  microphotographs,  I  am  greatly 
indebted  to  F.  B.  Mallory: 

Taenia  solium  is  a  tapeworm  which  occurs  in  man 
only.  Its  mature  segments  produce  large  numbers 
of  ova  which  are  voided  in  the  faeces.  Ingested 
frequently  by  the  domestic  hog.  less  often  by  other 
animals,  the  ova  develop,  invade  the  tissue  and  give 
rise  to  an  intermediate  form  known  as  cysticercus. 
If  incompletely  cooked  pork  containing  a  cysticercus 
is  ingested  by  man  it  will  develop  into  a  tapeworm, 
ta-nia  solium,  or  by  vomiting  as  a  result  of  which 
ripened  segments  of  the  tapeworm  or  ova  which 
have  been  discharged  into  the  intestinal  contents 
gain  entrance  into  the  stomach. 
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Fig.  I.     Sections  through  three  different  parts  of  the  specimen. 


The  tapeworm,  taenia  solium,  ordinarily  attains  a 
length  of  2  to  3  meters,  but  occasionally  grows  to  be 
6  or  even  8  meters  in  length. 

The  cysticercus  stage  (cysticercus  cellulosje) 
as  it  lives  in  the  intermuscular  connective  tissue 
and  other  tissues  and  organs  of  the  domestic  hog 
occurs  as  an  elliptical  vesicle  6  to  :!o  millimeters  in 
length  and  5  to  10  millimeters  in  diameter. 

In  man  the  cysticercus  frequently  occurs  in  the 
brain,  where,  owing  to  its  irregular  lobular  shape, 
it  is  commonly  called  cysticercus  racemosus.  .^s 
many  as  60  to  100  have  been  found  in  a  single  brain. 
They  are  very  rarely  found  in  the  spinal  cord. 

Infection  with  tsnia  solium,  or  with  its  inter- 
mediate form,  cysticercus  cellulosae,  is  rare  in  the 
United  States. 

The  surgical  specimen  (S18..307),  received  at  the 
laboratory  consists  of  an  elongated,  thin-walled 
translucent  cystic  structure  measuring  5.5  centi- 
meters in  length  by  r  centimeter  in  greatest  di- 
ameter. The  upper  end  is  formed  by  an  oval  cyst 
a  little  over  i  centimeter  in  greatest  diameter. 
Joined  to  this  is  a  second  cyst  a  little  smaller  in 
size,  in  which  5  to  6  much  smaller  cysts  can  be 
seen.  The  rest  of  this  specimen  is  a  folded  mem- 
brane 3.5  centimeters  in  length  by  2  to  3  milli- 
meters in  diameter,  which  is  evidently  the  wall  of 
a  collapsed  cyst. 

Microscopic  examination  shows  the  walls  of  the 
cysts  to  be  composed  apparently  of  connective 
tissue  in  which  are  numerous  deeply  staining 
(contractile?)  fibrils.  The  cysts  contain  homogene- 
ous or  finely  granular  material:  in  some  of  the  cysts 
it  stains  intensely  with  alum  hasmatoxylin.  The 
outer  wall  of  some  of  the  cysts  is  thrown  into  minute 
papillary  projections  and  is  lined  apparently  with 
minute  cilia.  Diagnosis:  Cysticercus  racemosus, 
(taenia  solium.) 

REPORT    OF    CASE 

M.  K.,  a  Russian,  male,  age  25,  was  admitted 
February  i,  loiS.  to  the  Boston  City  Hospital 
Nerve   .Service   of    Philip    Coombs    Knapp. 

Past  history.  Pain,  constant  and  dull,  began  in  both 
sides  of  his  chest  in  the  winter  of  1016.  Since  then  the 
pain  was  intermittent  until  January  20,  1Q18,  when 


it  became  continual.  Since  October,  1017,  his  feet 
have  been  cold  and  numb,  he  could  not  walk 
straight,  and  he  became  tired  easily.  He  had  some 
weakness  of  legs  and  atrophy  of  left  quadriceps. 

Sensory  symptoms.  Anteriorly,  hyperaesthesia 
and  hyperalgesia  from  seventh  intercostals  down- 
ward to  both  feet,  but  more  marked  on  the  right. 
Posteriorly,  the  affected  areas  reach  over  the  right 
side  from  the  level  of  the  ninth  dorsal  spinous  pro- 
cess, and  over  the  left  side  from  the  first  lumbar 
spinous  process  toward  the  feet. 

Reflexes.  Arms  normal.  Absent  epigastrics, 
abdominals,  and  cremasterics.  Knee  jerks  lively. 
Double  patellar  clonus.  Very  lively  Achilles  jerks. 
Double  Babinski.  ]Moderate  ataxia,  most  marked 
between  heel  and  knee.  Knocking  over  fourth  and 
fifth  dorsal  spinous  processes  with  hammer  causes 
pain;  causes  no  pain  over  the  remaining  processes. 
(Note  location  of  tumor  at  operation.) 

The  patient  was  transferred  to  first  surgical  ser- 
vice with  request  by  Dr.  Knapp  that  he  be  operated 
upon,  and  with  expectation  of  finding  spinal  cord 
tumor  at  fourth  or  fifth  dorsal  segment. 


^■■Vi^o-^,^ 
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Fig.  2.     The  most  solid  part  of  the  cysticercus. 
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Fig.  3.    The  cyst  wall  turned  inside  out.  showing  the 
characteristic  wavy  external  surface. 


Operation,  March  6.  There  was  nothing  unusual 
about  the  technique  of  the  operation,  except  that  it 
was  difficult  because  of  the  region.  Laminectomy 
was  done  upon  the  fourth,  fifth,  and  sixth  dorsal 
vertebra?  and  the  cord  exposed.  Between  the  fourth 
and  fifth  dorsal  vertebra^  there  was  a  distinct  differ- 
ence in  the  tension  of  the  cord.  The  tension  ap- 
peared to  be  greater,  and  the  cord  was  paler  in  this 
region.  This  was  ditTicult  to  demonstrate  to  on- 
lookers, but  to  the  operator  the  difference  in  tension 
was  very  marked.  The  cord  itself  was  now  exposed 
and  split  longitudinally  with  a  very  small  thin 
bladed  knife.  This  revealed  the  translucent  tumor 
described  in  the  pathological  report.  With  the  little 
finger  the  tumor  was  easily  shelled  from  the  cord. 
It  appeared  as  a  gelatinous  mass.  Its  gross  ap- 
pearance was  entirely  new  to  all  who  witnessed  the 
operation  and  to  myself,  and  no  one  had  any  idea  of 
its  nature  until  Dr.  Mallory  enlightened  us.  The 
membranes  were  now  closed  w'th  the  usual  closure 
of  a  laminectomy  wound. 

Findings  at  examinations  by  Dr.  Isador  H. 
Coriat  of  the  neurological  service.  March  o: 
Moderate  priapism,  no  paralysis  of  diaphragm  or 
respiratory  muscles.  AU  but  a  few  upper  abdomin- 
als absent.  Cremasterics  absent.  Knee  jerks  di- 
minished with  slow  teaction  time,  flaccid  paralysis 


^  <  ■•'if 


Fig.  4.  High  power  view  of  cyst  wall  seen  in  Fig.  3, 
showing  more  perfectly  the  undulating  external  surface  and 
the  contractile  fibrils  in  the  underlying  tissue. 

of  both  legs,  right  plantar  reflex  absent,  slow 
Babinski  on  left,  and  '-omplete  loss  of  sensation  be- 
low lower  border  of  eleventh  dorsal  vertebra.  May 
14:  Cremasterics  returned.  Knee  jerks  present  and 
livelier  on  left,  .\chilles  jerks  present.  Plantars 
very  sluggish.  Sensation  reappeared  on  left  outer 
calf.  (Patient  sent  home.)  July  .^o:  At  patient's 
home.  (At  this  time  the  patient  had  shown  a  re- 
markable improvement  both  neurologically  and  as  to 
his  general  condition,)  The  patient  was  on  an  air 
mattress.  He  was  incontinent,  although  he  could 
tell  when  he  passed  his  urine.  He  could  ilex  toes  of 
his  left  foot.  He  had  contracture  of  the  .\chilles 
tendon.  Knee  jerks  normal.  His  right  plantar 
reflex  was  absent,  the  left  normal.  Abdominals  and 
cremasterics  absent.  He  had  superficial  small  bed 
sores.  He  could  turn  over  in  bed  although  he  could 
not  move  his  legs.  There  was  analgesia  and 
an.TSthesia  below  twelfth  dorsal  segment.  His  gen- 
eral condition  was  much  improved  however, 

-A,  very  short  time  after  Dr.  Coriat 's  visit  to  the 
patient  at  his  home,  he  was  readmitted  to  the  first 
surgical  service  with  extremely  bad  bed  sores  and 
a  severe  gastro-intestinal  upset  with  great  disten- 
tion. This  distention  was  relieved  by  enemata. 
He  continually  grew  worse  and  died  .August  15, 
1018.   Unfortunately,  autopsy  could  not  beobtained. 


I-ig.  A. 


FiR.  B. 


i^ 


/.:.^;, 


'^T'     "^^^H?' 


\   '    ;  7 


Fig.  C. 

Fig.  .\.  Case  i.  Showing  loss  of  substance  of 
hard  palate  and  aperture  between  oral  and  nasal 
cavities,  from  gunshot  wound.  The  teeth  and 
fragments  of  jaw,  shown  on  the  right,  were  sepa- 
rated from  the  rest  of  the  jaw  by  the  projectile. 
There  is  fibrous  union  with  a  faulty  alignment  of 
fragments.  The  dental  appliance  shown  in  the 
picture  has  been  affixed  for  the  puqMse  of  re- 
storing the  alignment  of  the  teeth  and  of  diminish- 
ing the  space  between  the  teeth  caused  by  the  loss 
of  teeth  and  displacement. 


Fig.  D. 

Fig.  B.  Final  result  in  Case  i,  2  months  after 
operation.  The  aperture  has  been  entirely  closed 
and  the  functional  result  is  e.xcellent. 

Fig.  C.  .\ctual  pathology  in  Case  2.  showing  loss 
of  substance  in  hard  palate  from  machine-gun 
bullet  injurj'.  Xote  also  the  absence  of  the  upper 
right  molar  and  bicuspid  teeth,  which  were  re- 
moved by  the  passage  of  the  bullet. 

Fig.  D.  Final  result  in  Case  2.  with  complete 
obliteration  of  the  aperture  and  excellent  functional 
restoration. 


Plate  I.     {Plastic  Repair  of  the  Hard  Palate  for  Loss  of  Substance  from  Gunslwl  Wound.    Fred  H.  Albee.) 
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LOSS  of  substance  of  the  hard  palate  from 
congenital  defect  or  from  direct  trauma, 
is  not  uncommon.  In  military  experience, 
cases  of  gunshot  injury  to  the  hard  palate,  in- 
volving e.xtensive  loss  of  substance  have  been 
frequently  encountered.  The  attendant  dif- 
ficulties of  mastication  in  such  cases,  with  the 
resulting  ill-effects  on  the  health  of  the  patient, 
as  well  as  the  serious  interference  with  his  com- 
fort and  well-being  through  the  acute  conscious- 
ness of  the  impediment  to  enunciation,  etc., 
emphasize  the  importance  of  repair  of  such  a 
defect. 


Fig.  I.  Case  i.  Drawing  demonstrating  position  of  the 
head  of  the  patient  over  the  end  of  the  operating  table, 
with  the  Connell-V  tube  in  place  at  .4  (see  Fig.  2).  Note 
the  accessibility  afforded,  the  good  \'iew  ot  operating  field 
and  the  ease  with  which  the  surgeon  is  able  to  work  on 
the  roof  of  the  mouth  and  the  palate  when  the  patient  is 
placed  in  this  position. 


In  an  e.xperience  with  a  wide  variety  of  plastic 
cases,  both  at  U.  S.  Army  General  Hospital  No.  t„ 
at  Colonia,  N.  J.,  and  in  French  mihtary  hospitals 
during  igi6,  none,  perhaps,  have  presented 
results  more  interesting  and  gratifying  to  the 
author  than  two  cases  of  restoration  of  loss  of 
substance  of  the  hard  palate,  which  are  herewith 
reported.  The  first  case  illustrates  the  use  of  a 
pedicle  flap  of  mucous  membrane  and  submucous 
tissues,  secured  from  the  inner  side  of  the  lip, 
in  the  repair  of  this  defect,  a  method,  which,  so 
far  as  the  author  is  aware,  has  never  heretofore 
been  employed.  In  this  case,  two  teeth  with  the 
alveolar  process  had  been  shot  away  by  the  same 
bullet  that  destroyed  a  portion  of  the  hard  palate. 
The  e.xtensive  scar  and  the  large  size  of  the 
aperture  in  the  hard  palate,  remaining  after  the 
healing  of  the  wound,  made  it  necessary  to  secure 
material  for  the  repair  of  this  defect  elsewhere 
than  from  the  palate,  itself.  Through  the  cleft 
caused  by  the  loss  of  the  two  teeth  and  the  com- 
plete thickness  of  the  alveolar  process,  a  large 
plastic  pedicle  flap  was  drawn  from  the  inner 
side  of  the  lip,  by  means  of  which  the  aperture 
was  closed. 

It  is  believed  that  the  technique  followed  in 
the  foregoing  instance  is  one  that  may  well  be 


Fig.  2.  Case  I.  Sagittal  sectionshowinginteriorposition 
of  Connell-Y  tube  with  catheters  12  centimeters  in  length. 
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Fig.  3.  Case  i.  Diagram  to  demonstrate  the  plastic 
flaps  ^1  and  B,  before  they  are  displaced  to  close  the  aper- 
ture. 


generalized  and  applied  to  all  cases  of  extensive 
loss  of  substance  of  the  hard  palate,  resulting 
from  traumata,  congenital  defects,  pathological 
conditions,  etc.,  in  which  cases  on  account  of 
lack  of  available  tissues  for  the  closing  of  large 
apertures,  the  above  procedure  of  obtaining  the 
plastic  flap  may  be  employed  by  the  preliminary 
means  of  the  extraction  of  one  or  two  teeth  and 
the  removal  of  the  alveolar  process  surrounding 


Fig.  4.  Case  i.  Showing  the  adjustment  of  the  plastic 
flaps  to  close  the  aperture.  Attention  is  directed  to  flap 
A  which  has  been  swung  downward,  hinge-like,  and  is  now 
at  right  angles  to  its  former  position. 

these  teeth  to  a  depth  sufficient  to  permit  of  a 
cleft  through  which  the  pedicle  flap  may  be 
drawn.  In  the  case  above  cited  it  should  be 
again  emphasized  that  this  had  already  been 
accomplished  by  the  passage  of  the  bullet. 

In  work  of  this  nature,  it  is  hardly  necessary 
to  call  attention  to  the  highly  desirable  character 
of  the  tissues  comprising  a  pedicle  flap  taken 
from   the  inner  side  of  the  lip,   the  vascularitj' 


Fig.  5- 


Fig.  5.  Fig. 

Case  I.   Showing  the  incisions  made  for  the  pur- 


pose of  freshening  the  edges  of  the  aperture  and  to  form 
the  plastic  flaps.  The  technique  of  separating  the  flaps  by 
means  of  the  McBurney  retractor,  as  described  in  the  text 
is  also  indicated. 

Fig.  6.   Case  i.   The  aperture  has  been  closed  as  far  as 
is  possible  by  means  of  the  material  available  from  the 


).  Fig.  7. 

roof  of  the  mouth.  A  circular  incision  is  shown  in  the 
mucous  membrane  of  the  inner  side  of  the  lip,  preliminary 
to  the  formation  of  a  flap  which  is  to  close  in  the  refnainder 
of  the  aperture  by  being  drawn  through  the  cleft  in  the 
alveolar  process,  as  described  in  the  text. 

Fig.   7.     Case    i.     Complete   closure   of   the  aperture, 
demonstrating  flaps  and  sutures  in  place. 
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Fig.  S  (at  left).  Case  2.  Showing  the  incisions  made  to  freshen  the  edges  of  the 
aperture,  as  well  as  to  form  plastic  flaps  for  its  closure. 

Fig.  9.  Case  2.  Showing  the  displacement  of  the  flaps  with  the  closure  of  the 
aperture  and  placement  of  the  silk  sutures. 


of  tissues  of  this  region,  or  their  remarkable 
plasticity.  In  all  such  cases,  in  which  a  large 
amount  of  scar  tissue  surrounds  the  aperture 
and  an  environment  unfavorable  to  the  growth 
of  free  transplants  is  presented,  pedicle  grafts 
from  the  lip  seem  definitely  indicated.  ^loreover, 
where  loss  of  substance  is  extensive,  as  in  the 
case  cited  above,  this  technique  is  a  necessity, 
since  there  is  no  other  possible  source  of  obtaining 
material. 

On  the  other  hand,  in  the  second  case  of  loss 
of  substance  of  the  hard  palate,  to  be  reported, 
the  aperture  resulting  from  the  gunshot  injury 
was  not  so  large,  nor  was  there  so  great  an  amount 
of  scar  tissue  in  the  soft  parts  surrounding  it. 
In  this  case  it  was  possible,  therefore,  to  secure 
sufficient  material  from  the  hard  palate,  itself, 
in  restoring  the  loss  of  substance.  Detailed 
reports  of  these  cases  follow: 

Case  i.  B.  H.,  age  21  years.  Corporal,  Co.  K.,  gth  Inf., 
A.  E.  F.,  was  injured  on  July  iS.  loiS,  at  Soissons,  by  a 
machine-gun  bullet  which,  entering  the  right  Mde  of  the 
face  near  the  nose,  destroyed  in  its  passage  a  large  portion 
of  the  hard  palate  and  removed  two  teeth  on  the  left  side 
of  the  upper  jaw.  together  with  the  adjacent  alveolar 
process,  causing  a  complete  separation  of  the  anterior  por- 
tion of  the  upper  jaw,  from  the  posterior  portions  on  each 
side.  The  patient  was  first  removed  to  a  French  field 
hospital,  where  he  was  operated  upon  the  following  day, 
and  thence  to  various  hospitals  in  France  for  treatment, 
returning  to  the  United  States  in  December,  iqiS. 

Upon  admission  to  U.  S.  .Vrmy  (iencral  Hospital  No.  3, 
Colonia,  N.  J.,  on  December  9,  1918,  his  wounds  were 
entirely  healed,  but  the  jaw  fragments  were  not  in  align- 


ment and  there  was  fibrous  union.  His  general  physical 
condition  was  good,  although  he  was  slightly  under  normal 
weight.  Owing  to  the  size  of  the  aperture  in  the  hard 
palate,  much  difficulty  was  experienced  in  masticating 
food,  and  in  swallowing.  It  was  also  impossible  for  the 
patient  to  enunciate  clearly  and  on  account  of  an  inability 
to  control  under  pressure  the  passage  of  air  in  the  oral 
cavity,  he  could  neither  expectorate,  whistle  nor  blow  his 
nose. 

The  patient  was  assigned  to  a  convalescent  ward  for 
observation  and  for  dental  treatment  in  preparation  for 
the  final  plastic  repair.  For  10  weeks  he  was  under  the 
care  of  the  prosthetic  dentist,  who  by  means  of  the  appara- 
tus shown  in  Plate  I,  Fig.  A.  and  by  other  orthodentia 
methods,  slowly  drew  the  island  of  teeth  and  the  jaw  frag- 
ment into  general  alignment  with  the  remaining  teeth 
and  portion  of  the  jaw. 

Operation.  On  June  6.  1Q19,  the  plastic  closure  of  the 
aperture  in  the  hard  palate  was  performed.  The  patient 
was  placed  upon  the  operating  table  in  a  dorsal  position, 
with  the  head  hanging  over  the  end  of  the  table  in  extreme 
hj-perextension.  the  long  axis  of  the  head  being  approxi- 
mately at  right  angles  to  the  trunk,  as  shown  in  Figure  i. 
The  jaws  were  separated  by  means  of  a  mouth-gag,  w'hereby 
a  good  view  and  a  comfortable  approach  of  the  operating 
field  were  secured  to  the  operator  as  he  sat  on  a  stool  with 
the  top  of  the  patient's  head  hanging  just  above  his  lap, 
as  shown  in  Figure  i. 

Induction  of  anicsthesia  was  produced  by  means  of  ethyl 
chloride  and  drop  ether,  and  was  further  maintained 
by  intra-phar}-ngeal  insufHation  of  ether  vaporized  with 
o.vygen  through  a  Connell-Y  tube,  as  illustrated  in 
Figures  i  and  2.  By  the  use  of  the  Connell-Y  tube,  the 
surgical  stage  of  the  anaesthesia  was  evenly  maintained 
without  interfering  with  the  operation.  To  pre\ent  the 
flowing  back  of  excessive  blood  into  the  trachea  and 
pharynx,  a  sponge,  constantly  renewed  as  it  became  sa- 
turated, was  kept  between  the  posterior  part  of  the  hard 
palate  and  the  base  of  the  tongue.  This  sponge  also  served 
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Fig.  lo  (at  left).  Case  2.  Showing  carmichaels  on  both  central  incisor  teeth  and 
a  gold  shell  crown  on  molar  tooth,  with  a  gold  bar  connecting.  This  appliance  was 
attached  by  C.  C.  Prosser,  D.D.S.,  for  the  purpose  of  furnishing  a  support  for  the 
rubber  restoration,  shown  in  Figure  11. 

Fig.  ir.  Case  2.  The  missing  teeth  have  been  restored  by  a  removable  rubber 
restnrnlioit.  which  is  affixed  to  the  gold  bar,  shown  in  Figure  10.  by  Gilmore  attach- 
ments.    This  very  satisfactorj-  work  was  also  done  by  C.  C.  Prosser,  D.D.S. 


to  pre\'ent  the  escape  of  the  anaesthetic  from  the  pharynx 
through  the  mouth. 

Great  care  was  first  taken  to  freshen  the  edges  of  the 
aperture  by  removing  the  scar  tissue  well  into  the  healthy 
area,  as  illustrated  in  Figure  5.  One-half  inch  back  of  the 
posterior  portion  of  the  aperture,  a  parallel  circular  cut 
was  made  completely  through  to  the  bone  of  the  hard  palate 
above  (as  is  indicated  in  Figure  5),  producing  a  strip  of 
soft  tissue  of  the  hard  palate  for  a  flap,  which  is  shown  in 
this  same  figure,  and  also  in  Figure  3,  B.  On  the  anterior 
portion  of  the  aperture,  a  cut  was  made  producing  a  plastic 
flap,  as  shown  in  Figure  3,-4. 

Both  plastic  flaps,  .-1  and  B,  were  separated  from  their 
bony  attachments  by  means  of  the  best  instrument  avail- 
able, namely,  a  McBurnej'  goiter  retractor,  which  is  shown 
in  Figure  5.  This  instrument,  by  nature  of  its  hoe-like 
characteristics,  permitted  these  flaps  to  be  easily  separated 
from  the  bone.  These  plastic  flaps  were  then  brought  into 
apposition  by  interrupted  sutures  of  No.  4  braided  silk, 
as  indicated  in  Figure  4.  A  and  B.  and  in  Figure  6. 

As  noted  in  Figure  6,  it  was  possible  to  close  only  about 
one-half  of  the  aperture;  the  remaining  half  was  very 
readily  and  satisfactorily  filled  by  a  swinging  flap  from 
the  inner  side  of  the  lip.  as  is  indicated  by  the  circular 
incision  in  the  mucous  membrane  in  Figure  6.  This  flap 
was  turned  and  twisted  on  its  pedicle  and  used  to  cover 
the  remaining  portion  of  the  aperture,  in  the  manner 
shown  in  Figure  7.  \'ery  satisfactorj^  primary  union 
occurred  in  evcr\'  portion  of  the  wound,  and  the  silk  sutures 
were  removed  on  the  sixth  day.  Convalescence  was  un- 
interrupted in  ever)'  particular. 

Final  results.  At  date  of  writing  (August  18,  iqto), 
about  two  months  after  operation,  the  results  have  been 
satisfactory'  inall  respects,  as  shown  in  Plate  L  Fig.  B.  The 
patient  has  experienced  special  gratification  in  the  restora- 
tion of  his  lost  functions  as  to  ease  in  enunciation,  mastica- 
tion, etc. 

Case  2.  E.  T.,  age  29  years,  Second  Lieutenant,  Co.  20, 
5th  Marines,  A.  E.  F..  while  on  duty  at  Chateau-Thierry 
on  July  6.  IQ18,  was  struck  by  two  machine-gun  bullets: 
one  entering  just  in  front  of  the  lobe  of  the  left  ear,  passed 


forward  and  inward,  becoming  imbedded  in  the  antrum 
of  the  right  superior  maxillary  bone:  the  second  bullet, 
entering  the  mouth,  removed  the  bicuspid  and  molar 
teeth  from  the  right  upper  jaw  and  made  its  exit  just 
below  the  antrum.  The  patient  was  treated  at  various 
hospitals  in  France,  returning  to  America  in  September, 
1018. 

Upon  admission  to  U.  S.  A.  General  Hospital  No.  3. 
Colonia,  N.  J.,  on  September  q,  iqiS,  his  general  condition 
was  excellent.  Examination  of  his  war  injuries  showed 
fibrous  ankylosis  of  the  temporomandibular  joint  on  the 
left  side,  as  a  result  of  the  injury,  and  destruction  of  a 
portion  of  the  hard  palate  and  the  temporal  bone  near  the 
glenoid  fossa.  There  was  an  aperture  of  ^ix'-i  inches 
in  diameter,  in  the  hard  palate,  extending  completely 
through  from  the  oral  cavity  to  the  nares,  as  shown  in 
Plate  I,  Fig.  C. 

The  ]iatient  received  treatment  for  necrosis  of  the  right 
antrum  of  the  superior  maxilla,  portions  of  necrotic  bone 
being  removed  from  the  vomer  and  the  hard  palate.  On 
November  15,  under  anesthesia,  roots  of  two  teeth, 
upper  molars,  were  removed,  the  aheolar  process  was 
curetted,  and  the  fibrous  ankylosed  joint  was  stretched 
by  forcing  the  jaws  apart  manually,  and  by  means  of  a 
conical-shajjed  screw  of  hard  rubber,  known  as  the  rubber 
sercii'  oral  gag,  commonh'  used  by  the  anaesthetist.  The 
patient  was  instructed  to  use  this  screw  himself  daily.  He 
was  also  given  ])hysio-therapeutic  treatment,  consisting  of 
daily  massage  and  forcible  manual  opening  of  the  jaws. 

Operation.  On  March  26,  iqiQ,  eight  months  after 
being  injured,  and  about  two  months  after  healing  of  the 
wounds,  operation  for  the  plastic  closure  of  the  aperture 
in  the  hard  palate  was  performed.  The  mode  of  anaesthesia 
in  this  case  was  the  same  as  employed  in  Case  i. 

With  the  patient  in  a  similar  position  to  that  assumed  in 
Case  I  (see  Figures  i  and  2),  the  edges  of  the  aperture 
were  well  trimmed  and  denuded  of  scar,  as  illustrated  in 
Figure  8.  Incisions  about  one-half  inch  laterally  to  the 
aperture,  on  either  side,  as  shown  in  Figure  8,  were  made 
with  a  small  scalpel  completely  through  to  the  bone  be- 
neath, thus  mapping  out  two  plastic  flaps,  each  having  two 
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pedicles,  anteriorly  and  posteriorly.  With  an  appropriate 
blunt  dissector,  these  flaps  were  separated  from  their 
bony  attachments  to  such  an  extent  that  they  might 
be  appro.ximated  to  the  center.  Internal  sutures  of  silk 
were  then  inserted  and  the  aperture  was  closed  in  the 
manner  indicated  in  Figure  q.  The  wound  healed  by 
primary  union,  all  stitches  holding.  The  sutures  were 
removed  6  days  after  the  operation. 


Final  results.  The  repair  in  this  case  has  been  perfect, 
both  anatomically  and  functionally,  Plate  I,  I-ig.  D. 
Notwithstanding  the  fact  that  the  patient  was  referred 
to  U.  S.  Army  General  Hospital  Xo.  3,  Colonia,  X.  J.,  for 
arthroplasty  of  the  temporomandibular  joint,  free  motion 
of  the  jaw  and  normal  function  have  resulted.  Three 
months  after  operation,  the  patient  was  discharged,  and 
returned  to  his  home  to  resume  his  former  occupation. 


EPIDIDYMECTOMY,  AN    IMPROVED    TECHNIQUE 

By  iI.\XLMILI.\X  STERX,  il.D.,  New  York 


IN  cases  of  tuberculosis  involving  the  epididy- 
mis, its  removal  before  extension  to  the 
gonad  has  occurred  is  imperative.  The 
accomplishment  of  this  simple  operation  is  com- 
plicated by  the  possibiht}-  of  injury  to  the  blood 
supply  of  the  gonad,  which  would'  either  impair 
or  eliminate  its  endocrine  value.  Stress  is  laid 
upon  this  element  in  the  Uterature  on  epididy- 
mectomy,  but  no  definite  description  is  to  be 
found  whereby  this  can  be  avoided.  Though 
the  other  organ  might  supply  sufficient  internal 
secretion,  its  future  involvement  is  a  frequent 
occurrence,  and  the  preservation  of  all  gonad 
tissue  is  advisable.  The  illustrations  amply 
describe  the  operation  in  detail. 

When  the  removal  of  a  greater  length  of  the 
vas  is  indicated  Cabot's  operation  for  epididy- 
movasectomy  through  an  additional  incision 
over  the  internal  ring  is  required.  It  is  then  only 
necessary  to  free  the  vas  by  blunt  dissection  in 
the  inguinal  canal  and  pull  the  cut  end  up  and 
out.  Ligating  it  at  the  internal  ring  will  in  all 
probability  eliminate  a  tubercular    focus  begin- 


ning in  the  epididymis.    A  \-as  showing  disease 
at  this  level  of  the  internal    ring  would  be  in- 


Fig.  I.  \'ascular  pedicle,  v.  p..  is  seen  in  front  of  vas. 
Separation  e.xaggerated.  Vas  is  seen  to  descend  to  lower 
pole  of  gonad,  where  it  swells  out  (globus  minor,  G.  min.) 
and  turns  upon  itself  to  terminate  at  globus  major,  G.  M. 
It  lies  in  front  of  the  vascular  pedicle  and  shows  a  semi- 
lunar fold  .S'.  L.  F..  under  which  scissors  can  be  inserted, 
in  separating  the  globus  major  from  the  vascular  pedicle. 

dicative  of  seminal  vesical  infection  requiring  a 
more  elaborate  surgical  procedure. 


Fig. 


Fii 


Fig.    2.     Points  of  scissors  emerging  between   globus 
major  and  vascular  pedicle. 


;.  3,  Fig.  4- 

Fig.  3.    Globus  major  separated  from  vascular  pedicle. 
Reflection  at  globus  minor  seen. 
Fig.  4.   Epididymis  freed  and  ligated. 
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PROSTATIC-AMBULANT  POSTOPERATIVE  MANAGEMENT 

By  a.  E.  ROCKEY,  M.D..  F.A.C.S..  Portland.  Oregon 


THE  ambulant  postoperative  management  of 
prostatics  is  an  evolutionary  sequence  of  a 
simplified  operative  technique  that  we  have 
employed  for  more  than  ten  years.  This  feature 
of  the  plan  has  been  developed  by  permitting  the 
more  favorable  cases  to  move  about  as  they 
desired,  and  then  seeing  the  definite  advantage  to 
their  general  well-being,  of  encouraging  the  feeble 
or  indifferent  to  an  earlier  activity  than  has  been 
usual.  This  method  of  treatment  is  generally 
applicable  to  what  might  be  considered  fairly 
normal  cases.  The  neglected  and  nearly  moribund 
that  require  the  preliminary  drainage  of  a 
two-stage  operation  arc,  however,  not  infre- 
quently benefited  by  a  short  ambulant  period 
before  the  gland  is  enucleated.  Such  treatment 
is  favorable  only  when  a  very  small  amount  of 
tissue  trauma  has  been  caused  by  the  opera- 
tion. 

Prolonged  operations  do  not  tend  to  quick 
recovery.  There  has  been  no  change  in  the 
technique  which  I  described  in  Surgery,  Gyxe- 
COLOGY  AND  OBSTETRICS  in  February,  1913.  The 
chief  features  are  the  short  suprapubic  incision 
and  finger  enucleation  of  the  gland;  delivery 
with  fenestrated  forceps;  suspension  of  the 
bladder  in  the  space  of  Retzius  by  a  single  catgut 
suture  on  each  side  of  the  incision;  the  insertion 
of  a  small  drainage  tube;  and  most  important  of 
all  the  total  abandonment  of  irrigation. 


Postoperative  irrigation  is  a  surgical  error. 
It  promotes  the  continuance  of  bleeding,  devital- 
izes the  freshly  exposed  tissues,  and  favors  the 
formation  of  sloughs  by  removing  the  blood  clot 
which  is  the  natural  haemostatic  and  protective 
of  the  wound.  '- 

A  week  or  ten  days  postoperative,  when  the 
drainage  tube  is  removed,  we  commonly  irrigate 
once  through  a  rather  large  soft  urethral  catheter 
to  wash  out  any  gross  detritus  that  may  remain 
at  the  bottom  of  the  bladder.  At  this  time 
one  may  introduce  a  cystoscope  through  the 
suprapubic  wound,  and  while  the  water  is  flowing 
inspect  the  healing  prostatic  cavity.  In  this 
way  we  may  easily  gain  interesting  and  useful 
information  of  the  method  and  progress  of 
recovery.  Even  when  a  large  gland  has  been 
removed,  the  cavity  is  reduced  to  a  small  cone 
lined  with  new  granulation  tissue.  The  urethral 
mucosa  is  seen  at  the  bottom,  and  the  irregular 
edge  of  the  bladder  margin  at  the  top.  Across 
this  zone,  healing  rapidly  advances  without 
irrigation.  In  a  few  cases  it  may  be  well  if  the 
suprapubic  opening  is  slow  in  closing  to  safeguard 
a  sufficient  patency  of  the  neck  of  the  bladder 
by  the  gentle  passing  of  a  sound. 

The  dressing  is  a  simple  pad  of  absorbent 
cotton,    or    cellulo-absorbent,    covered    with    a 

'Rockey.   Prost.itectomy  without  irrigation.    Boston  M.  &  S.  J..  1914 
March  13. 


Fig.  I.  Postoperative  prostatics  at  a  friendly  game  on 
the  roof  garden  at  the  Good  Samaritan  Hospital.  Their 
ages  from  left  to  right  are  74,  71,  and  63. 


Fig.  2.  Postoperative  prostatics  dressed  in  painter's 
overalls,  promenading  on  the  roof  garden.  Their  ages 
from  left  to  right  are  83,  78,  and  77. 
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single  layer  of  gauze.  The  pads  are  retained  with 
adhesive  tie  tapes.  Over  this  the  ambulant 
patient  wears  painter's  overalls,  of  which  two  or 
three  pairs  should  be  provided. 

The  patient  may  be  permitted  or  encouraged  to 
physical  effort  only  as  his  condition  permits. 
Our  usual  plan  is  to  have  him  sit  up  in  bed  on  the 
second  dav,  to  get  up  in  a  wheel  chair  on  the 
third,   ami   walk   about  as    he    pleases  on    the 


fourth.  He  enjoys  a  game  of  cards,  promenade,  or 
the  gossip  of  the  smoking  room  better  than  an 
irksome  confinement  in  bed.  The  problem  of 
nursing  care  is  much  simplified.  Figures  i  and  2 
illustrate  the  ambulant  plan.  Continued  ex- 
perience has  demonstrated  marked  improvement 
in  appetite,  sleep,  general  comfort,  and  content- 
ment, and  a  definite  shortening  of  the  postopera- 
tive period. 


A   NEW   CYSTOSCOPIC   TABLE 

By  HERMAN  L.  KRETSCHMER,  M.D.,  F.A.C.S.,  Chicago 

Urologist,  Presbyterian  Hospital;  Genito-Urinary  Surgeon,  Ale.xian  Brothers  Hospital 


NEARLY  all  genito-urinary  surgeons  use 
the  lithotomy  or  modified  lithotomy 
position  in  performing  cystoscopic  ex- 
aminations and  a  great  many  cystoscopic  tables 
have  been  devised  in  order  to  obtain  the  desired 
position.  This  position  necessitates  the  patient's 
being  placed  so  that  the  buttocks  rest  at  the  edge 
of  the  table,  the  body  being  more  or  less  semi- 
erect,  and  the  legs  raised  upward,  being  sup- 
ported at  the  knees  by  knee-rests.  This  position, 
to  say  the  least,  is  very  uncomfortable  and  one 
that  is  diflicult  for  some  patients  to  assume, 
especially     those     suffering     from     arthritis     or 


ankylosis  of  one  of  the  joints  of  the  lower  extrem- 
ity. When  patients  are  in  this  position  for  a  long 
time,  it  is  very  uncomfortable  and  occasionally 
produces  more  or  less  distress. 

It  has  always  seemed  to  me  that  the  prone 
position  is  a  more  comfortable  one  as  well  as  a 
more  natural  one  for  the  patient  to  assume  and 
one  that  can  be  obtained  in  an  emergency,  on  any 
sort  of  a  table. 

Nothing  new  is  claimed  for  cystoscoping  pa- 
tients in  the  prone  position.  To  render  this  posi- 
tion more  convenient  for  routine  work  the  cysto- 
scopic table  about  to  be  described  was  designed. 


.\  new  cystoscopic  table, 
for  elevating  pelvis. 


2,  Head  rest;  4,  insert  for  plate  holder;  6,  elevator 
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In  its  construction  it  was  designed  primarily  for 
routine  cystoscopic  examinations,  ureteral  cath- 
eterizations, various  intravesical  manipulations, 
such  as  fulguration  or  litholapaxy,  as  well  as 
for  routine  irrigations  and  postoperative  dressings. 

The  standard  cystoscopic  tables  do  not  sutiici- 
ently  provide  against  the  soiling  of  the  floor  with 
the  wash  water  that  is  used  for  irrigation.  Con- 
sequently the  floor  cannot  be  kept  dry  and  this 
often  aids  in  producing  short  circuits.  This 
annoyance  has  been  completely  eliminated  in 
our  work  with  this  table. 


The  table  was  built  of  a  height  that  would 
make  its  use  convenient.  An  elevator  is  attached 
for  raising  the  pelvis,  which  is  accomplished  by 
means  of  a  crank  attached  at  the  side  of  the  table. 

In  order  that  the  table  may  also  be  used  for 
taking  pyelograms  without  moving  the  patient 
from  the  table,  an  aluminum  insert  has  been 
attached,  so  that  a  plate-holder  may  be  slipped 
under  the  table  without  disturbing  the  patient's 
position.  When  the  table  is  in  use  the  head- 
rest is  down.  The  head-rest  is  used  only  when 
pyelograms  are  to  be  made. 


THE   RAMMSTEDT   OPERATION   IN   ADULTS 

By  henry  F.  GR.AH.\M,  M.D.,  F..\.C.S..  Brooklyn 

Assistant  Surgeon.  Methodist  Hospital,  and  .Associate  Surgeon,  The  Norwegian  Hospital 


THE  Rammstedt  operation  is  now  generally 
accepted  as  the  best  procedure  for  nearly 
every  case  of  infantile  pyloric  obstruction. 
It  is  not  so  well  known,  however,  that  this  opera- 
tion occasionally  may  be  of  great  value  in  curing 
adults  who  are  suffering  from  pylorospasm  and 
are  incapacitated  thereby.  The  following  case  is 
reported  to  illustrate  this  fact. 

S.  M.,  age  46,  Italian,  married,  longshoreman.  This 
patient  has  suffered  from  pain  in  the  epigastrium  for  the 
past  12  years.  It  has  been  worse  for  the  last  2  years.  The 
bowels  are  costive.  He  has  to  take  cathartics  once  or 
twice  a  week  or  he  becomes  \-er>'  uncomfortable.  His 
weight  is  now  146  pounds  whereas  it  formerly  was  175 
pounds.  He  has  frequently  been  nauseated  and  has 
vomited.  He  cannot  eat  meats  or  acids.  He  improves  for 
a  few  months  and  then  becomes  worse  again.  Five  years 
ago  he  contracted  malaria  in  South  Africa.  This  lasted 
two  years  and  since  then  the  stomach  symptoms  have 
gradually  become  worse.  The  pain  is  worse  at  night. 
There  is  often  much  distress  from  gas.  The  past  history  is 
irrelevant.   He  has  never  had  a  chancre. 
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Rehfuss  fractional  test. 


Physical  rxaminution.  The  man  is  of  medium  frame, 
fairly  well  nourished.  His  color  is  good  although  like  most 
Italians  he  is  a  little  sallow.  The  pupils  react  to  light  and 
accommodation.  The  teeth  are  discolored  but  there  is  no 
jjyorrhaa.  The  heart  and  lungs  are  normal.  The  abdomen 
is  scaphoid,  with  no  tenderness,  masses  or  rigidity,  llur- 
phy's  sign  is  not  present.   Reflexes  are  normal. 

The  patient  entered  the  Methodist  Hospital,  January 
2o,  loiQ.  Blood  urea  28.7  milligrams.  Wasserman,  i-j-. 
The  Wassermann  was  later  reported  negative  by  the  de- 
partment of  health  laboratory.  No  antisyphilitic  treat- 
ment had  been  administered  in  the  interval.  The  urine 
was  normal.    For  the  Rehfuss  fractional  test  see  diagram. 

Opcrnlion  January  2;,  igig.  Upper  right  rectus  incision. 
The  pylorus  was  found  thickened  and  cartilaginous  with 
the  lumen  almost  obliterated.  The  gall  bladder,  stomach, 
and  duodenum  were  normal.  The  appendi.x  was  bound 
down  by  adhesions  and  was  the  seat  of  an  obliterating 
inflammation.  It  was  removed.  There  were  adhesions 
also  along  the  ascending  colon  and  terminal  ileum. 

Dr.  Langworthy,  who  was  assisting  at  the  operation, 
inquired  if  the  Rammstedt  operation  was  ever  used  in 
adults.  Of  course,  we  were  familiar  with  the  Finney  and 
other  pyloroplasties,  but  I  could  not  remember  having 
seen  any  reports  of  the  use  of  the  Rammstedt  operation 
in  such  cases.  However,  this  particular  case  seemed  to 
demand  just  that  particular  operation.  The  pylorus  was 
therefore  split  down  to  the  mucosa  by  an  incision  parallel 
to  the  axis  of  the  lumen  and  about  i  inch  in  length.  The 
mucosa  was  then  separated  from  the  muscle  on  the  sides 
for  a  short  distance. 

The  incision  seemed  to  be  slightly  longer  than  was 
necessarj',  so  a  stitch  was  placed  above  and  below-,  partially 
suturing  it  in  the  opposite  direction  from  the  normal.  A 
small  plug  of  fat  was  inserted  between  the  muscle  ends 
filling  the  remaining  hole.  This  plug  was  held  in  place  by 
a  catgut  stitch.  These  slight  modifications  we  consider 
unessential.  The  adhesions  along  the  caecum  and  ascending 
colon  were  released.  The  abdominal  wall  was  closed  by 
layer  suture.   Time  consumed  by  operation  35  minutes. 

March  6,  iqio-  The  patient  has  gained  3  pounds  in  14 
days.  He  has  suffered  from  none  of  the  old  pain  since 
operation.  On  June  5,  1919,  the  patient  weighed  146X 
pounds.   He  has  had  influenza  and  has  lost  5  pounds.   On 
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July  30,  igig,  he  weighed  150  pounds.    "Feel  verj-  fine." 
He  eats  anything  and  is  at  work  again  as  a  longshoreman. 
December  28,  1919.     Patient  still  remains  well. 

It  might  be  argued  that  the  pylorospasm  in 
this  case  was  caused  by  the  chronically  inflamed 
appendi.\  and  was  cured  by  the  appendectomy. 


I  can  only  say  in  reply  that  in  my  opinion  the 
cessation  of  pain  was  too  prompt  and  too  per- 
manent to  have  been  caused  solely  by  removal  of 
the  appendix.  In  similar  cases  I  have  seen,  no 
such  relief  was  obtained  when  nothing  more  than 
an  appendectomy  was  done. 


THE  USE  OF  INTRAMEDULLARY    AND    EXTRACORTICAL  BEEF  BONE 
SPLINTS  IN  THE  REPAIR  OF  FRACTURES  OF  LONG  BONES 

By  .\DDIS0\  G.  BRENIZER,  M.D.,  Charlotte,  North  Carolina 


THE  purpose  of  this  paper  is  not  to  make 
a  comparison  between  autogenous,  homo- 
geneous and  heterogeneous  bone  grafts.  I 
agree,  without  discussion,  that  the  autogenous 
graft,  including  periosteum,  cortex  and  marrow, 
taken  as  one  would  a  slice  from  a  water  melon, 
from  another  bone  of   the  same  individual,   is 
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superior  in  ever)'  respect,  so  far  as  the  grafting 
material  is  concerned. 

Where  there  is  considerable  breech  to  span, 
in  long  bones  or  between  the  spinous  processes 
of  the  spine  or  in  defects  of  the  skull,  I  should 
never  recommend  a  heterogeneous  graft,  but 
would  always  use  an  autogenous  graft  or,  more 
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Fig-  4- 

Fig.  I.   Perforated  bone  cylinder. 

Fig.  2.  The  cylinder  threaded  with  two  sutures  of 
kangaroo  tendon. 

Fig.  3.  The  cylinder  in  place  in  the  medullary  cavity 
of  one  end  of  the  bone  to  be  splinted.  The  ends  of  the 
suture  are  seen  threaded  through  two  drill  holes  in  each 
bone  end.  This  drawing  demonstrates  how  the  intra- 
medullary cylinder  can  be  pulled  across  the  breech  in  the 
bone  and  from  one  bone  end  to  the  other  by  drawing  on 
the  sutures. 


Fig.  6. 


Fig.  7- 


Fig.  8. 


Fig.  4.  The  cylinder  is  drawn  across  the  breech  into 
both  bone  ends  and  tied  in  place. 

Fig.  5.   The  application  of  the  extracortical  cylinder. 

Fig.  6.  The  application  of  a  part  of  the  circumference 
of  the  extracortical  cylinder,  as  a  substitute  for  bone 
plates,  when  the  bone  through  callus,  scar.  etc..  is  difficult 
to  surround. 

Fig.  7.  The  intramedullarj'  cylinder  is  armed  with  four 
small  strips  of  periosteum  and  underlying  bone,  tied  to 
the  outside  of  the  cylinder,  to  be  drawn  into  position  across 
the  breech  in  the  bone.  The  periosteal  surface  is  turned 
toward  the  cylinder. 

Fig.  8.  Shows  the  same  sort  of  small  bone  strips,  tied 
to  the  inner  side  of  the  extracortical  cj'linder,  with  the 
periosteal  surface  against  the  cylinder. 
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rarely,  a  homogeneous  graft,  from  another  indi- 
vidual of  the  same  blood  group  as  the  one  to  be 
grafted. 

I  do  not  use  the  term  "beef  bone  grafts"  but 
rather  "beef  bone  splints,"  for  they  are  splints, 
as  they  are  boiled  and  kept  in  alcohol  until  everj' 
organic,  living  cell  is  dead. 

These  bone  splints  are  frequently  more  adapt- 
able, than  the  sUding  graft  and  often  more  adapt- 
able than  the  transplanted  autogenous  graft. 
After  serving  their  purpose  as  splints  and  as  a 
scaffolding  for  new  formed  bone,  they  are  finally 
absorbed,  but  they  have  served  their  purpose 
nevertheless. 

These  bone  splints  can  be  used  as  well  as 
conveyors  of  small  autogenous  grafts,  where  the 
support  and  strain  falls  upon  the  bone  spHnts, 
and  the  bone  regeneration  upon  the  small  auto- 
genous grafts.    This  combination  of  intramedul- 


lary and  extracortical  bone  spHnts  and  autog- 
enous bone  grafts  will  be  described  directly. 

Two  of  my  patients,  I  remember  well,  when 
I  was  asking  for  the  privilege  of  using  a  graft 
from  the  tibia  for  the  radius  and  ulna,  in  case  I 
could  not  make  a  satisfactory  sliding  graft,  re- 
marked: "My  leg  is  all  right  now,  why  trouble 
it  for  the  arm!"  It  is  sometimes  difficult  to  ex- 
plain to  patients,  though  it  is  true,  that  new  bone 
soon  fills  the  tibia  in  and  the  leg  [becomes  strong. 

Employing  the  .\lbee  and  Geiger  bone  sets 
with  their  attachments,  cylinders  of  bone  taken 
from  the  various  long  bones  of  older  calves  and 
cows,  are  easily  fashioned  and  can  just  as  easily 
be  adapted  at  the  time  of  operation.  The  beef 
bone  cylinders  are  simply  boiled  twice  for  a  half 
hour  in  2  per  cent  sodium  solution  and  kept  in 
alcohol.  Before  use,  they  are  soaked  in  sterUe 
salt  solution. 


LARGE   AND    SMALL   DOSES   OF   RADIUM 

By  C.  W.  HANFORD,  M.D.,  Chicago 


THE  writer  has  offen  stated,  and  other 
observers  in  the  field  of  radium  therapeutics 
have  voiced  the  same  thought,  that  radium 
is  of  distinct  value  in  cases  of  inoperable  cancer, 
particularly  of  the  cervk  uteri.  And  yet  recent 
experiences  have  shown  that  some  surgeons  (?) 
either  do  not  know  when  a  case  is  inoperable  or 
use  the  knife,  regardless  of  consequences.  I 
consider  that  this  attitude  is  as  open  to  criticism 
as  that  of  employing  escharotics  and  other  agents, 
after  it  has  been  plainly  demonstrated  that  a 
patient  has  cancer. 

If  the  surgeon  is  so  anxious  to  use  the  knife  in  a 
case  of  cancer  of  the  cervix  uteri  when  possibly  the 
vaginal  wall  is  involved,  he  should  have  enough 
regard  for  the  patient  to  employ  radium  in  the 
cervix  and  vagina  until  the  local  lesion  is  cleared 
up,  at  which  time  the  chances  for  good  end- 
results  have  increased  many  times.  The  time 
has  passed  when  there  is  any  guess  work  as  to  the 
action  of  radium  rays  in  malignancy. 

Given  a  case  of  carcinoma  of  the  cervix,  if  the 
patient  is  not  too  much  weakened  by  the  disease, 
we  can  almost  promise  a  clearing  up  of  the  local 
lesion,  with  the  unpleasant  accompanying  con- 
ditions— bleeding,  odor  and  pain — after  ad- 
ministering a  dosage  of  4,000  to  5,000  milUgram 
or  millicurie  hours. 


I  am  sure  that  all  who  have  followed  radium 
therapy  closely  are  of  the  opinion  that  when  the 
diagnosis  of  cancer  has  once  been  established, 
it  is  absurd  to  temporize  with  small  doses  and 
short  applications  of  radium.  It  is  vitally  im- 
perative to  strike  hard  when  using  radium  in 
malignancy. 

If  we  have  a  case  of  cancer  of  the  tonsils,  we 
should  not  think  of  gi\ang  less  than  1,200  to  1,500 
milligram  hours;  and  this  should  be  given  in  a 
period  of  two  days  at  least,  better  at  one  session. 
This  means  if  we  are  using  a  50  miUigram  tube,  it 
is  to  remain  in  situ  at  least  24  hours.  And  again, 
the  tube  or  needle  should  not  be  merely  placed 
against  the  growth;  it  should  be  sunk  into  the 
center  of  the  growth  and  fastened  there. 

Wherever  the  dosage  and  time  referred  to 
above  is  used,  there  is  naturally  a  slough  of  tissue 
in  the  immediate  vicinity  of  the  radium.  This 
commences  in  about  a  week  or  ten  days  after 
the  treatment,  but  as  the  walls  of  arteries  and 
veins  are  very  resistant  to  the  rays  of  radium, 
danger  from  hsemorrhage,  due  to  the  penetration 
of  the  walls  of  vessels,  need  not  concern  us. 

An  illustration  of  the  value  of  striking  hard 
with  radium  after  the  diagnosis  of  cancer  is  con- 
firmed by  microscopical  section,  the  following 
case  will  serve. 
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The  patient,  age  47,  a  fanner  from  Janesville,  Wiscon- 
sin, was  referred  to  the  writer  byT.  B.  Wiggin.of  Chicago. 
He  gave  a  history  of  tonsillar  affection  that  commenced 
6  months  ago.  The  soft  palate  became  invaded,  until 
finally  the  existing  hole  would  easily  receive  an  English 
walnut.  This  cavity  extended  back  and  up  some  distance. 
Besides  this,  one  of  the  cer\'ical  glands  on  the  right  side  of 
the  neck  just  under  the  ear  was  as  large  as  a  hen's  egg. 
The  patient  was  totally  deaf  in  the  right  ear.  He  had  lost 
40  pounds  in  weight  and  was  very  weak. 

One  hundred  and  eighty  milligrams  of  radium  screened 
to  exclude  the  /3-rays  were  placed  in  the  cavity  in  the  soft 
palate  and  stitched  in.  The  radium  was  left  in  place  for 
g  hours.  No  treatment  was  given  the  next  day,  but  the 
day  following,  the  patient  received  the  same  dose  for  5 
hours.  Again  a  day  was  allowed  to  elapse  and  the  day 
after,  the  treatment  lasted  6  hours,  making  a  total  of  20 
hours,  or  3.600  milligram  hours,  o\'er  a  period  of  5  days. 

The  patient  went  home,  returning  to  the  hospital  after 
12  days.  The  ca\it)'  in  the  soft  palate  had  markedly  nar- 
rowed, there  was  no  odor,  and  even  after  examination,  there 
was  no  bleeding.  The  gland  on  the  side  of  the  neck  had 
diminished  one-half.  At  the  first  examination,  an  en- 
larged gland  in  the  submaxillary  region  was  found;  this 
had  entirely  disappeared.  The  patient  felt  much  stronger 
and  more  hopeful.  He  was  now  given  one  application  in 
the  ca\-ity  of  no  milligrams  for  a  period  of  6  hours. 
-AJso  James  N.  Neff  ligated  the  external  carotid,  even 
though  improvement  had  been  so  marked  after  the  first 
treatments. 

The  patient  returned  home  and  did  not  come  back  to 
the  hospital  for  a  month.  He  had  gained  25  pounds  in 
weight.  The  hole  in  the  soft  palate  had  nearly  closed. 
There  was  no  sign  of  the  large  gland.  The  patient  said 
he  had  been  doing  all  of  his  farm  work  and  never  felt 
better  in  his  life. 

Prior  to  receiving  radium  treatment  he  had  sought  aid  at 
the  largest  medical  and  surgical  institution  in  the  North 
West,  but  was  given  no  satisfaction.  A  recent  letter  states 
that  he  is  nearly  back  to  his  normal  weight. 

Now  if  temporizing  methods  had  been  employed  in  this 
case  bj'  using  25  or  50  milligrams  of  radium,  the  final  good 
result  would  have  been  very  slow  in  coming,  and  I  am  very- 
doubtful  if  a  definite  result  would  have  ever  been  gained. 


MASSIVE  DOSES 

The  writer  believes  that  if  he  were  in  pos- 
session of  2  or  3  grams  of  radium,  as  is  the  case 
at  a  few  eastern  institutions,  he  would  always 
speak  of  massive  doses  for  short  periods,  for  there 
is  no  doubt  that  there  is  considerable  satisfaction 
in  having  at  hand  this  large  amount  of  an  ultra 
e.xpensive  element.  But  from  a  therapeutic 
standpoint,  the  apphcation  of  anything  over  200 
milligrams  of  radium  element  to  any  one  point, 
is  simply  for  the  purpose  of  shortening  the 
hours  of  exposure.  If  we  wished  to  give  a  uterine 
fibroid  a  1,500  milligram  hour  irradiation,  we 
would  use  100  milligrams  of  radium  for  15  hours. 
Or  if  we  possessed  500  milligrams  in  one  tube  or 
500  milHcuries  (emanation)  in  a  needle,  it  would 
be  in  position  but  3  hours. 

The  writer  will  concede  this  point:  that  in 
deep  malignancy  the  employment  of  any  dose  less 


than  50  milligrams  for  a  series  of  hours,  is  often 
harmful,  in  that  there  is  not  enough  power  in  the 
7-ray  content  to  act  as  a  lethal  agent  against 
cancer  cells.  But,  on  the  other  hand,  in  a  zone 
slightly  removed  from  a  small  dose  of  radium, 
the  cancer  cells  will  be  whipped  into  activity, 
and  we  have  as  a  result  a  more  grave  condition 
to  deal  with  than  if  nothing  had  been  used. 

The  fact  that  the  use  of  radium  in  suitable 
cases  does  not  entail  a  great  loss  of  tissue  com- 
mends its  use  in  cases  where  the  radical  use  of 
the  knife  would  cause  great  disfigurement. 

The  writer's  position  as  regards  cancer  of  the 
breast  is,  he  believes,  held  by  all  who  have  had 
more  than  a  passing  acquaintance  with  radium. 
The  surgeon  should  always  have  first  chance  in 
these  cases,  but  I  still  believe  that  the  prophy- 
lactic treatment  with  radium  at  the  time  of  the 
operation  or  within  a  few  days  after  should  not 
be  overlooked. 

It  is  natural  that  only  by  experience  and  close 
observation,  can  the  best  results  be  obtained  from 
so  powerful  an  agent  as  radium.  Because  of  its 
innocent  appearance,  and  until  recently,  lack  of 
information  as  to  dosage,  etc.,  many  have  been 
led  to  believe  that  they  can  place  the  tube  any- 
where, for  indeterminate  hours  with  no  fear  of 
untoward  results.  They  are  surprised,  when 
the  reaction  sets  in  in  a  week  or  ten  days  after 
treatment,  to  note  an  ever  increasing  area  of 
redness  and  final  destruction  of  tissue,  when  the 
proper  apphcation  should  have  produced  no  more 
perhaps  than  a  redness.  Therefore,  I  am  sure 
that  aO  radium  therapeutists  will  agree  with  the 
writer  that  each  case  should  be  viewed  by  one 
thoroughly  acquainted  with  the  action  of  the  rays 
of  radium.  We  have  all  seen  the  havoc  wrought 
in  the  vagina  by  the  too  long  application  of 
radium  and  improper  screening,  thereby  causing 
rectovaginal  and  vesicovaginal  fistute. 

In  treating  new-growths  with  radium,  there  are 
some  things  we  cannot  expect  to  accomplish. 
These  include — 

Very  little  benefit  in  cancer  of  the  tongue,  if 
the  glands  of  the  neck  and  submaxillary  region 
show  involvement. 

Only  temporary  improvement  in  carcinoma  of 
the  rectum,  especially  if  of  the  hard  non-vascular 
type.  In  some  instances  the  vascular  tj-pe,  if  in 
the  middle  and  upper  tliird,  respond  fairly  well. 

Recurrent  cancer  of  the  breast  if  submitted  to 
radium  treatment  some  months  after  the  opera- 
tion, show  httle  if  any  improvement,  because 
the  invasion  of  the  lymphatic  system  is  extensive. 
The  time  to  use  radium  in  breast  cancer  is  im- 
mediately after  the  operation. 
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PRESENTATION  OF  A  NEW  PAN  DEVICE  ON  A  CYSTOSCOPIC  TABLE' 

By  CHARLES  S.  LEVY,  M.D.,  Baltimore 
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PROMSION  for  drainage  of  the  irrigating 
fluid  used  in  cystoscopy  entails  the  pulling 
out  of  the  pan  underneath  the  cystoscopic 
table.  Sterile  technique  during  cystoscopic 
examination  can  be  maintained  by  the  operator 
only  by  having  an  assistant  pull  out  the  drainage 
pan  for  him.  A  device  is  described  here  by  which 
the  operator  himself  can  bring  the  pan  forward 
and  push  it  back  with  his  foot. 

The  apparatus  consists  of  a  clamp  G,  a  series 
of  levers  and  a  spring  5.  The  illustration  shows 
the  attachment  of  these  mechanical  devices  to 


Pan  device  lor  cystoscopic  table. 


the  lower  portion  of  a  Young  cystoscopic  table 
The  apparatus  is  so  constructed  that  it  is  easily 
attached  to  any  table  on  the  market.  It  is  inex- 
pensive and  out  of  the  way. 

The  clamp  G  is  attached  to  the  lower  leg  sup- 
port of  the  table,  which  is  usually  at  the  height  of 
6  to  8  inches  from  the  floor,  either  in  the  center  or, 
better  still,  to  the  right  of  the  mid  line.  A  lever 
A-B  is  fastened  to  the  clamp  with  a  fulcrum  at  C, 
a  point  behind  the  bar,  and  then  brought  to  the 
center,  by  bending  if  necessary.  B  acts  as  a  foot 
lever,  D  represents  the  end  of  the  pan,  and  F  a 
point  anterior  to  its  center.  The  rods  D-E  and 
F-E  join  at  E,  a  movable  joint.  E-A  is  a  connect- 
ing rod  between  the  main  lever,  .4-C-5,  and  the 
pan,  and  the  union  at  A  may  be  either  a  sliding 
slot  or  a  bolt-screw  arrangement,  as  shown  in  the 
diagram.  Pressure  on  the  foot-lever  B  tends  to 
bring  point  A  forward  toward  A^  and  of  course 
to  bring  the  pan  outward,  the  extent  forward 
being  regulated  by  the  amount  of  pressure 
applied  by  the  operator's  foot.  The  device 
D-E-A-C-B  will  move  the  pan  only  in  a  horizontal 
plane,  but  the  rod  E-F  is  attached  to  advance  the 
pan  upward  and  forward  at  the  variable  heights 
to  which  the  table  is  often  raised.  The  spring  5 
serves  two  purposes:  in  the  first  place,  with  the 
pan  back,  it  has  a  downward  and  forward  pull,  a 
condition  that  materially  aids  in  bringing  the  pan 
forward;  in  the  next  place,  as  the  pan  is  pulled 
outward,  the  spring  gradually  assumes  a  down- 
ward pull  in  a  vertical  direction,  a  position  which 
tends  to  lock  the  pan  in  place  and  to  prevent  it 
from  sliding  back  when  the  operator's  foot  is 
removed.  The  pan  is  made  to  go  back  to  its 
original  position  by  elevating  the  foot-lever 
with  the  tip  of  the  shoe. 

Such  an  apparatus  is  now  attached  to  one  of  the 
cystoscopic  tables  at  the  Brady  Urological 
Institute  and  works  satisfactoril}'. 


'  From  the  James  Buchanan  Brady  Urological  Institute,  Johns  Hopkins  Hospital 


BOOK   REVIEWS 


A  CRITIQUE  OF  NEW   BOOKS   IN  SURGERY 


DOCTOR  GABRIEL  BIDOU'S  book  reveals  a 
new  and  personal  method  of  recuperation 
for  invalids.  He  calls  it,  "Instrumental  Orthopedics,  " 
and  defines  it  as  follows:  Instrumental  orthopedics 
is  the  art  of  adapting  the  use  of  certain  appliances 
to  cripples,  to  replace  the  action  of  natural  levers 
of  the  human  body. 

He  believes  that  any  alteration  of  the  human 
statics  affecting  the  normal  equilibrium,  closely 
involves  the  co-operation  of  the  other  levers  of 
the  human  body.  For  example,  if  a  cripple  can 
normally  move  any  portion  of  his  body  spontaneous- 
ly, he  will  be  able,  with  the  aid  of  certain  special 
appliances,  to  convert  his  movement  into  other 
movements  which  are  lacking.  To  illustrate:  it 
means  that  a  paralytic,  still  possessing  free  move- 
ments of  his  shoulders  will  be  able  to  make  use  of  the 
lateral  and  lifting  movements  of  his  shoulders  in 
such  a  manner  as  to  transform  such  into  move- 
ments of  locomotion. 

.•\fter  having  given  the  definition  and  principle 
of  this  new  method.  Doctor  Bidou,  in  the  first  part 
of  his  book,  points  out  how  one  would  have  to 
proceed  to  obtain  the  moral,  somatical,  and  clinical 
acquirements  of  the  patient,  who  is  to  be  supplied 
with  an  orthopedic  instrument.  In  his  work  we  are 
witness  to  the  whole  evolution  of  that  long  observ- 
ance and  of  all  the  scientific  researches  which  will 
make  the  diagnosis  of  the  invalid.  Later  in  the 
book,  the  author  describes  the  process  of  turning  to 
account  his  special  instrumentation.  He  deals  with 
the  multiplication  and  demultiplication  of  the 
human  efforts,  the  choice  of  the  levers,  the  muffling 
of  the  tractions.  He  indicates  the  various  fitting  of 
the  artificial  limb  system  which  would  have  to  be 
used,  and  he  recalls  several  important  notions  of  the 
physiology  of  movement. 

Finally  Doctor  Bidou  deals  with  the  appreciable 
services  which  instrumental  orthopedics  can  render 
the  patient  who  has  suffered  an  amputation,  con- 
cerning the  wearing  of  artificial  limbs,  which  are 
often  so  difficult  to  wear  because  of  the  poor  fitting 
of  the  support. 

This  work,  condensed  in  132  pages,  is  the  result  of 
considerable  research  and  long  experience.  The  book 
contains  20  illustrations  and  photographs  of  patients 
suppUed  with  instruments  made  according  to  the 
rules  of  instrumental  orthopedics. 

Philip  Lewin, 


Instromental   Orthopedics.     By  Doctor  Gabriel  Bidou,    Pairs: 
The  Orphan  Apprentice  School,  1019. 


TT  is  always  a  pleasure  to  receive  the  Collective 
A  Papers  of  the  Mayo  Clinic'  Even  though  many 
of  these  papers  have  appeared  in  the  prominent 
surgical  journals,  nevertheless  to  read  them  over 
again  bound  in  an  attractive  volume,  seems  to  add 
to  the  benefit  already  derived.  .Again,  many  of  the 
articles  appeared  in  journals  which  are  not  generally 
read  by  the  profession  at  large,  and  these  carry 
interest  which  is  more  than  commonplace,  since 
they  are  the  results  of  investigation  by  observers 
and  workers  of  no  mean  ability  after  prolonged  and 
intensive  study  of  the  subject  in  question. 

This  volume  includes  papers  prepared  during  the 
year  1918,  many  appearing  in  journals  in  loig,  as 
late  as  June.  It  is  of  interest  to  note  that  the 
list  of  contributors  numbers  forty-six,  and  the 
subject  matter  covers  a  most  varied  field  of  in- 
vestigation. Aside  from  the  ever  interesting  con- 
tributions on  purely  surgical  topics  by  William 
Mayo,  Charles  Mayo,  Judd,  Balfour,  Sistrunk, 
Masson,  and  others,  there  appears  a  number  of  most 
unusual  papers  on  subjects  which  are  more  or  less 
in  the  field  of  experimental  research.  The  work  of 
Luden,  on  "Studies  on  Cholesterol,"  Kendall  on 
the  "Thyroid  Hormones  "  and  Mann  on  "E.x- 
perimental  Study  of  Shock,"  show  an  immense 
amount  of  work,  close  observation  to  detail,  sound 
judgment,  and  mature  deductions.  The  masterly 
articles  of  Stokes  on  the  "Cutaneous  Aspect  of 
Tuberculosis"  deserve  especial  mention.  He  calls 
attention  to  the  close  association  of  certain  skin 
lesions  to  tuberculosis,  which,  so  far  as  the  reviewer 
is  aware,  is  entirely  new  and  warrants  consideration 
not  only  in  diagnosis  but  in  treatment. 

It  is,  indeed,  difficult  to  pass  over  any  paper 
without  saying  something,  as  in  each  there  is  a 
breath  of  life  and  hope  for  the  sufferer,  a  something 
which  extends  a  helping  hand  in  bridging  a  danger- 
ous and  turbid  stream.  John  A.  Wolfer. 

TOURING  the  recent  years  we  have  heard  much 
•'--'  of  plastic  surgery.  Many  surgeons  are  doing 
so-called  plastic  surgery  and  unfortunately  many 
failures  result.  The  reason  is  possibly  twofold: 
first,  a  man  must  have  had  special  training  in  this 
technical  branch  of  surgery;  and,  second,  he  must 
have,  one  might  call   it,  preternatural   ability  for 

'  Collected  Papers  or  the  Mavo  Clisic,  Rochester,  Miwesota. 
Edited  by  Mrs.  .M.  H.  Mellish.  Vol.  x,  igiS.  Philadelphia  and 
London:    \V.  B.  Saunders  Company.  1919. 

Plastic  Sctrgery,  Its  Principles  axd  Practice.  By  John  Staige 
Davi5,Ph.B.,M.D,,F,A.C.S.  Philadelphia:  P.  Blakiston's  Son  &  Co.. 
1919. 
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this  kind  of  work.  To  visualize  and  devise  methods 
in  plastic  work  is  not  merely  a  matter  of  training 
and  the  doing  of  so  much  routine  operating.  There 
lies  behind  all  a  certain  adroitness,  a  dexterity,  com- 
bined with  vision.  On  the  technical  side,  very  little 
new  has  been  brought  forth  in  recent  years  What 
appears  new  is  mostly  a  new  application  of  some 
time-honored  procedure.  This  ability  to  apply  a 
certain  procedure  to  cope  with  a  condition  success- 
fully, is  the  essential  of  a  plastic  surgeon.  One 
cannot  overcome  this  conviction  in  reading  the 
recent  excellent  work  on  this  subject.  The  author 
who  possesses  the  fortunate  combination  of  training 
and  plastic  vision,  has  given  the  profession  a  valuable 
contribution.  It  is  the  reviewer's  belief  that  the  study 
of  this  work  on  plastic  surgery  by  a  surgeon  will  not 
of  necessity  make  him  a  plastic  surgeon,  but  may 
perchance  prevent  many  surgeons  from  doing  plastic 
surgery;  it  may  be  the  means  of  developing,  in  an 
individual  who  has  the  inherent  and  artistic  knack 
for  this  type  of  work,  the  ability  to  do  plastic  work. 
There  is  no  question  but  what  every  surgeon  must 
utilize  plastic  methods  of  some  description  in  his 
operative  work  and  to  improve  this  technique,  it 


is  to  every  surgeon's  advantage  to  seek  counsel  with 
the  plastic  surgeon. 

The  author  after  a  historical  review  and  a  dis- 
cussion of  genera!  considerations,  describes  the 
various  methods  of  transplantation  of  skin  and  other 
tissues.  .A  chapter  is  devoted  to  the  treatment  of 
wounds,  since  proper  wound  treatment  might  be 
called  the  prophylactic  phase  of  plastic  surgery. 
In  successive  chapters  the  principle  of  transplanta- 
tion is  applied  to  various  conditions  including  mal- 
formation, such  as  harelip,  cleft  palate,  exstrophy 
of  the  bladder,  epispadias,  hypospadias,  atresia  of 
vagina,  and  the  like.  Most  of  the  text  is  devoted 
to  work  about  the  face,  as  here  the  demand  for 
plastic  surgery  is  the  greatest,  either  in  the  treatment 
of  acquired  or  congenital  defects.  A  complete  bib- 
liography is  given  at  the  close  of  each  chapter. 

The  work  as  it  stands  today  is  the  most  complete 
of  any  on  the  subject  of  plastic  surgery,  and  justly 
deserves  close  study.  Many  of  the  principles 
outlined  can  be  used  daily  in  routine  operative 
work,  to  make  general  surgery  neater  and  less 
mutilating.  For  the  plastic  surgeon  it  is  his  hand- 
book and  counsel.  John  A.  Wolfer. 
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SURGERY  OF  TENDON  TR.\NSPOSITION 


To  the  Editor:  Dr.  Bernstein's  paper  "The  Sur- 
gery of  Tendon  Transposition"  published  in  the 
July  number  of  Surgery,  Gy'Xecology  and  Ob- 
stetrics, deserves  the  study  of  all  interested  in 
tendon  surgerj'.  Just  because  of  the  thoroughness 
and  care  shown  in  its  preparation,  a  word  of  criticism 
may  not  seem  amiss.  Dr.  Bernstein  div-ides  the  op- 
erations for  tendon  transfer  into  three  types:  in  the 
first  the  tendon  pursues  a  subcutaneous  course,  in 
the  second  (the  Biesalski-Mayer  technique)  it  is 
drawn  through  the  sheath  of  the  paralyzed  tendon, 
in  the  third  it  is  transposed  with  its  own  sheath. 
It  is  of  the  two  latter  that  I  wish  to  write,  since  my 
views  concerning  the  first  are  in  accord  with  Dr. 
Bernstein's. 

Dr.  Bernstein  condemns  the  technique  proposed 
by  Biesalski  and  myself  because,  according  to  his 
animal  experiments,  adhesions  form  between  the 
transplanted  tendon  and  the  sheath  of  the  paralyzed 
tendon  through  which  it  is  drawn.  It  is,  indeed, 
true  that  at  a  secondary  operation  performed  17 
days  after  the  original  transfer,  I  found  dehcate 
bands  within  the  tendon  sheath  but  these  bore  no 
resemblance  to  those  depicted  in  Dr.  Bernstein's 
microphotographs,  nor  were  they  clinically  of  suffi- 
cient strength  to  impede  the  free  gliding  of  the 
transplanted  tendon.  The  explanation  of  this  dis- 
crepancy in  our  findings  is  probably  due  to  the  fact 
that  the  Biesalski-Mayer  technique  is  far  more 
difficult  of  exact  execution  on  a  dog  than  on  the 
human  patient,  since  owing  to  the  minute  size  of 
the  canine  tendon  sheath,  more  traumatism  is 
almost  certain  to  occur.  It  is  possible  also  that 
Dr.  Bernstein  has  not  been  using  all  the  refine- 
ments of  technique  which  have  been  introduced 
since  my  original  publication. 

One  fact  stands  out  quite  definitely  as  a  result  of 
more  than  250  operations,  and  that  is  that  chnic- 


ally,  the  tendons  which  are  transferred  by  the  intra- 
sheath  method  function  with  hardly  any  exception 
almost  as  well  as  the  normal. 

The  third  method,  namely  the  transfer  of  the 
tendon  with  its  sheath  has  my  full  approval  as  an 
alternative  method.  This  is  a  natural  feeling  on 
my  part  since  Biesalski  and  I  pubhshed  this  same 
technique  over  three  j-ears  ago;  it  is  to  be  found 
with  illustrations  in  our  monograph  on  "Tendon 
Transplantion. "  page  251  et.  seq.  It  seems,  there- 
fore, to  me  somewhat  unwarranted  on  Dr.  Bern- 
stein's part  to  consider  this  method  particularly  his 
own.  ^ly  sole  objection  to  it  is  its  Kmitation  to 
two  or  at  most  three  operations.  It  is  quite  impos- 
sible to  apply  it  to  the  transposition  of  the  perone- 
ous  longus  for  a  paralyzed  tibialis  anticus  since 
the  sheath  of  the  peroneus  longus  is  much  too  short. 
For  the  transfer  of  the  extensor  proprius  hallucis, 
the  method  is  adequate  and  has  given  excellent 
clinical  results  in  all  the  cases  in  which  I  have  em- 
ployed it.  Dr.  Bernstein  must  not,  however,  think 
this  technique  preserves  the  blood  vessels  of  the 
mesotenon  intact;  although  the  sheath  is  not 
opened,  many  of  these  vessels  must  be  divided 
before  the  tendon  sheath  can  be  lifted  away  from 
the  bone. 

I  wish  again  to  emphasize  what  I  have  written 
in  previous  publications;  that  the  physiological 
method  is  a  term  proposed  for  any  technique  in 
which  due  cognizance  is  taken  of  the  normal  anato- 
my and  physiology  of  tendons.  It  is  deeply  grati- 
fying to  me,  that  Dr.  Bernstein,  Dr.  Steindler  and 
above  aU  Dr.  Bunnell,  stimulated  by  modern 
tendon  research,  are  trying  to  improve  the  methods 
proposed  by  me  and  through  our  united  efforts 
further  gain  is  certainly  to  be  looked  for. 

Leo  Mayer,  M.D. 
New  York  City 
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THE    GAS    DUMB-BELL 

A  Device  for  the  Relief  of  Postoperative  Flatus 


To  the  Editor:  Some  seven  or  eight  years  ago 
I  was  operated  upon  for  double  inguinal  hernia.  On 
the  day  after  the  operation  I  began  to  be  distressed 
by  gas  accumulations  which  would  pass  down  into 
the  rectum  but  which  I  could  not  expel  because  of 
total  inability  to  use  the  abdominal  muscles  to 
overcome  sphincter  resistance.  After  a  time  the 
gas  would  gurgle  back  up  into  the  colon  and  the 
tension  become  quite  painful. 

The  usual  rectal  tube  (of  rubber)  was  inserted 
but  furnished  little  relief,  due,  I  discovered,  to  the 
fact  that  it  curled  up  in  the  rectum.  I  called  for  a 
glass  douche  tip  and  found  that  by  passing  it  just 
through  the  sphincter,  easy  outlet  was  provided 
for  gas  every  time  it  w'as  forced  down  into  the 
rectum  and  thus  large  accumulations  higher  up  were 
avoided.    The  distress  disappeared. 

The  only  drawback  to  the  douche  tip  was  that 
it  easily  slipped  out  and  had  to  be  frequently 
reinserted.    This  set  me  to  thinking  and  I  conceived 


the  idea  of  having  a  tube  made  of  glass  in  the  shape 
of  a  dumb-bell  which  could  be  inserted  through  the 
sphincter  and  would  be  self-retaining,  one  bulb 
preventing  it  from  slipping  in  and  the  other  from 
slipping  out.  Having  then  passed  the  flatus  period 
I  did  not  have  the  chance  of  trying  it  out  on  myself, 
but  as  soon  as  I  resumed  my  work  I  had  a  number 
of  the  dumb-bells  made  and  have  used  them  ever 
since  on  my  postoperative  cases  with  entire  satis- 
faction. Inserted  early  —  as  soon  as  flatus  begins 
to  collect  —  they  will  provide  complete  relief  in 
nearly  every  case,  and  they  may  be  left  in  place  any 
length  of  time  without  producing  any  discomfort 
whatever. 

.■\  supply  of  the  tubes  was  provided  for  the 
use  of  Base  Hospital  No.  22  in  France,  where  they 
had  a  good  trial,  and  they  are  now  in  use  in  several 
of  the  hospitals  here  in  ^[ilwaukee. 

Philip  F.  Rogers  M.D.   F  ACS 

Milwaukee,  Wis. 


AN  APPEAL  FOR  HUMAN  EMBRYOLOGICAL  MATERIAL 


To  the  Editor:  In  iqo6  I  observed  certain  mal- 
formations of  the  human  shoulder-blade,  and  in 
contributions  to  current  literature  I  have  given 
them  the  collective  name  "the  scaphoid  type  of 
scapula,"  and  pointed  out  some  of  its  hereditary, 
clinical,  and  anatomical  significance. 

Probably  the  most  important  observation  con- 
nected with  this  type  of  scapula  in  man  is  its  age 
incidence,  that  is  to  say,  it  occurs  with  great  fre- 
quency among  the  young  and  with  relative  infre- 
quency  among  the  old  There  appear  to  be  two 
possible  explanations  of  this  fact:  either  (a)  one 
form  of  shoulder-blade  changes  into  the  other 
during  development  and  growth;  or  (b)  many  of 
the  possessors  of  the  scaphoid  type  of  scapula  are 
the  poorly  adaptable,  the  peculiarly  vulnerable, 
the  unduly  disease  susceptible — the  inherently 
weakened  of  the  race. 


I  have  attempted  to  answer  these  questions  b>' 
seeking  evidence  in  various  directions,  and  one  of 
the  most  important  of  these  has  been  a  study  of 
intra-uterine  development  of  shoulder-blades.  My 
investigations  in  this  direction  have  been  limited 
by  the  material  at  my  disposal,  which  has  been 
inadequate  for  a  definite  solution  of  this  phase  of 
the  problem.  I  am,  therefore,  ^appealing  to  physi- 
cians for  foetus  in  any  and  all  stages  of  human 
development. 

It  is  desired  that  the  material,  as  soon  as  possible 
after  delivery,  be  immersed  in  10  per  cent  formalin 
in  a  sealed  container,  and  be  forwarded  to  my 
address;  charges  collect.  Due  acknowledgment 
will  be  made  to  those  forwarding  material. 

William  W.  Gra\es,  M.D. 
Metropolitan  Bldg., 
St.  Louis,  Mo. 


AMERICAN  COLLEGE  OF  SURGEONS 


THE   NEW   ADMINISTRATIVE   HOME 


On  December  30th,  1919,  final  payment  was 
made  on  the  new  administrative  home  of  the 
American  College  of  Surgeons  and  a  deed  to  the 
property  in  the  name  of  the  College  was  delivered 
to  its  ofiicers.  This  magnificent  present  to  the 
College  was  a  direct  gift  from  citizens  of  Chicago 
— three-fourths  of  the  amount  subscribed  by 
public-spirited  men  and  women,  and  one-fourth 
by  a  group  of  the  Chicago  Fellows. 

We  take  great  pleasure  in  printing  the  names 
of  the  donors  as  they  appear  on  the  two  rolls  of 
honor: 
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Carl  Wagner 
William  H.  Wilder 

A.  G.  Zimmerman 
Allen  B.  Kanavel 
Charles  Davison 
F'rank  D.  Jloore 
Cassius  C.  Rogers 
Charles  S.  Bacon 
Channing  \\'.  Barrett 
Frederic  A.  Besley 
Frank  Brawley 
Coleman  G.  Buford 
George  N.  Bussey 
Dwight  F.  Clark 

B.  C.  Corbus 
William  R.  Cubbins 
Carl  B.  Davis 
Philip  S.  Doane 

E.  J.  Doering 
Daniel  X.  Eisendrath 


W.  A.  Fisher 
R.  E.  Flannery 
Ernest  J.  Ford 
Ira  Frank 
Thomas  L.  Gilmer 
David  W.  Graham 
G.  W.  Green 
Louis  A.  Greensfelder 
A.  I\I.  Harvey 
Junius  C.  Hoag 
Elmer  L.  Kenyon 
Dean  Lewis 
W.  H.  G.  Logan 
J.  Brown  Loring 
Otis  H.  Maclay 
George  W.  JIahoney 
^lary  G.  ilcEwen 
J.  D.  McGowan 
James  J.  McGuinn 
A.  A.  O'Neill 
W.  R.  Parkes 
0.  L.  Pelton 
George  W.  Post.  Jr. 
Herbert  A.  Potts" 
Frederick  C.  Schurmeier 
M.  J.  Seifert 
Robert  Sonnenschein 
C.  J.  Swan 
George  F.  Thompson 
\\n\  Walter 
J.  C.  Webster 
.A..xel  Werelius 
Cassius  D.  Wescott 
T.  J.  Williams 
W.  J.  \\oolston 
J.  .\.  Graham 
Richard  H.  Street 
Charles  Stoltz 


REQUIREMENTS    FOR   FELLOWSHIP 


I.  The  candidate  shall  be  a  graduate  of 
medicine,  licensed  to  practice  medicine  in  his 
respective  state  or  province,  or  accepted  as  a 
medical  officer  in    the  service   of   his    country. 

.'.  To  be  eligible  for  Fellowship  without 
technical  examination  the  candidate  shall  be 
a  graduate  of  a  medical  school  approved  by  the 
American  College  of  Surgeons.  If  the  candi- 
date's school  of  graduation  is  not  accredited 
by  the  .American  CclJege  of  Surgeons,  he  may 
be  required  to  pass  a  technical  examination  in 


one  or  all  subjects  of  the  medical  curriculum. 
3.  The  candidate  shall  give  evidence  that 
he  has  served  at  least  one  year  as  an  interne 
in  a  creditable  hospital  and  two  years  as  a 
surgical  assistant,  or  he  shall  give  e\adence  of 
an  apprenticeship  of  equivalent  value.  Five 
to  eight  years  after  graduation  in  medicine, 
devoted  to  special  training  and  to  practice,  are 
normally  the  time-requirement  for  eligibility 
to  Fellowship.  Due  importance  is  attached  to 
laboratorv  and  research  work. 
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4.  The  ethical  fitness  and  integrity  of  the 
candidate  and  his  professional  attainment  shall 
be  passed  upon  by  the  Credentials  Committee 
of  his  state  or  province  before  he  is  entitled 
to  take  the  examinations  for  admission  to 
Fellowship  as  hereinafter  described.  To  aid 
the  Committees  in  this  work,  the  Fellows  of  the 
College  are  asked  from  time  to  time  for  definite 
and  impersonal  reports  concerning  candidates 
in  their  respective  states  and  provinces. 

5.  The  professional  activity  of  the  candi- 
date shall  be  limited  to  the  study,  diagnosis, 
and  operative  work  in  such  specialty  or  spe- 
cialties of  surgery  as  the  candidate  may  himself 
designate,  as  follows:  First,  if  the  candidate 
resides  in  a  city  of  less  than  fifty  thousand  in- 
habitants, at  least  fifty  per  cent  of  his  pro- 
fessional activity  shall  be  limited  to  the  study, 
diagnosis,  and  operative  work  in  such  spe- 
cialty or  specialties  as  stated.  Second,  in 
cities  of  over  fifty  thousand  inhabitants,  at 
least  eighty  per  cent  of  the  professional  activity 
of  the  candidate  shall  be  so  hmited. 

6.  The  candidate  shall  make  formal  appli- 
cation for  Fellowship.  Blank  forms  for  this 
purpose  may  be  had,  upon  request,  from  the 
Secretary  General  of  the  College. 

7.  In  making  application  for  Fellowship  the 
candidate  shall  sign  a  declaration  which  reads 
as  follows: 

''  I  hereby  promise  upon  my  honor  as  a  gentle- 
man that  I  will  not,  so  long  as  I  am  a  Fellow  of 
the  American  College  of  Surgeons,  practice  divi- 
sion of  fees  in  any  form;  neither  by  collecting 
fees  for  others  referring  patients  to  me;  nor  by 
permitting  them  to  collect  my  fees  for  me;  nor 
wiU  I  make  joint  fees  with  physicians  or  surgeons 
referring  patients  to  me  for  operation  or  consul- 
tation; neither  will  I  in  any  way,  directly  or  in- 
directly, compensate  any  one  referring  patients 
to  me;  nor  will  I  utilize  any  man  as  an  assistant 
as  a  subterfuge  for  this  purpose. " 

8.  Surgeons  widely  recognized  by  the  pro- 
fession as  leaders  of  progress  and  exponents  of 
finished  technique,  by  a  unanimous  vote  of  the 
Board  of  Regents,  may  be  admitted  to  Fellow- 
ship on  recommendation  of  the  Committee  on 
Examinations.  Personal  candidature  for  Fel- 
lowship on  this  basis,  however,  is  not  enter- 
tained. All  candidates  for  Fellowship  are 
requested  to  make  formal  application  as  des- 
cribed under  Articles  6  and  7. 

9.  The  examination  in  the  art  and  tech- 
nique of  surgery  consists  of,  first,  fifty  complete 
case-records  to  be  submitted  by  the  candidate 
of  major  work  performed  by  himself;   second, 


fifty  case-records  in  brief  abstract  of  major 
work  for  which  he  was  responsible  or  in  which 
he  acted  as  assistant.  For  requirements  in 
ophthalmology,  see  Article  10. 

In  order  that  this  requirement  be  more  explicit, 
the  College  has  prepared  a  series  of  record  forms 
which  indicate,  in  a  general  manner,  the  data 
desired  in  so  far  as  they  are  applicable  to  each 
case,  and  the  form  within  reasonable  limits  in 
which  these  data  should  be  submitted.  These 
record  forms  are  printed  in  Bulletin  No.  2,  Vol. 
IV.     The  College  does  not  supply  these  forms. 

The  essential  data  for  the  fifty  complete 
case-records  are  the  identification  of  the  case 
by  number — the  name  need  not  be  given;  date 
of  operation;  personal  history  relevant  to  com- 
plaint; physical  examination;  diagnosis  on  which 
operation  was  based;  operative  record,  findings 
at  operation,  and  technique;  laboratory  and 
physical  findings;  post-operative  diagnosis;  com- 
pHcations  of  convalescence;  follow-up  record  in 
so  far  as  available.  A  summary  of  each  case, 
as  explained  later,  is  also  desired.  The  essential 
data  for  the  fifty  case  records  in  abstract  are 
the  identification  of  the  case  by  number  and 
other  data  as  outlined  on  the  summary  card 
(Form  i). 

10.  In  addition  to  the  general  requirements 
for  admission  to  Fellowship  (except  Article  9), 
the  examinations  in  ophthalmology  consist  of, 
first,  case-records;  second,  written  examina- 
tions; and,  third,  clinical  laboratory  and  oral 
examinations,  or  so  much  thereof  as  may  be 
judged  necessary: 

a.  Candidates  in  ophthalmology  are  required 
to  submit  twenty-five  complete  case-records  in 
accordance  with  Article  9.  Ten  of  these  records 
should  be  of  cases  of  ocular  diseases  and  defects  of 
varied  character,  including  errors  of  refraction  or 
muscle  balance;  external  ocular  diseases  or 
diseases  of  the  uveal  tract  or  retina,  or  of  the 
optic  nerve,  or  glaucoma.  The  reports  should 
show  especially  the  reasons  for  the  diagnosis  and 
for  the  operative  treatment,  and  the  technique  of 
operations. 

h.  The  written  examination  will  test  the 
candidate's  knowledge  of  the  underlying  prin- 
ciples or  science  of  ophthalmology,  including 
anatomy,  embryology,  physiology,  physiologic 
optics,  pathology,  relations  of  the  eye  to  other 
organs  and  diseases  of  the  body. 

c.  The  oral  examination  will  include: 

The  external  examination  of  the  eye. 

Ophthalmoscopy.  (Candidates  are  requested  to 
bring  their  own  ophthalmoscopes.) 

Measurements  of  errors  of  refraction. 
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Testing  of  the  ocular  movements  and  fields 
of  vision. 

Relations  of  ocular  conditions  to  diseases 
of  other  parts  of  the  body  and  their  treatment. 

Laboratory  examination  in  histology,  path- 
ology', and  bacteriolog}'  of  the  eye. 

d.  The  time  and  place  of  examination  will 
be  determined  from  time  to  time  by  the  Oph- 
thalmic Credentials  Committee.* 

II.  The  Regents  of  the  College  reserve  the 
right  to  alter,  from  time  to  time,  regulations 
respecting  the  admission  of  Fellows  to  the  Col- 
lege as  they  may  deem  proper. 

FELLOWSHIP    FEE   AND   DUES 

The  initial  Fellowship  fee  and  dues  are  stated 
under  the  two  following  provisions : 

1.  That  the  initial  Fellowship  fee  of  the 
College  is  Sioo,  payable  upon  notification  of 
election  to  Fellowship.  The  initial  Fellowship 
fee  of  candidates  whose  applications  were  filed 
at  the  executive  offices  of  the  College  before 
November  i,  19 14,  is  $50. 

2.  That  annual  dues  of  the  College  are  pro- 
vided as  follows : 


a.  That  the  annual  dues  of  the  Fellows  of 
the  College  be  $25,  payable  January  i. 

b.  That  all  Fellows  who  have  subscribed 
$500  to  the  Endowment  Fund  of  the  College 
be  exempt  from  annual  dues. 

c.  That  the  total  amount  required  in  annual 
dues  or  other  fees  shall  not  exceed  S500. 

d.  That  the  Board  of  Regents  cancel  the 
indebtedness  of  any  Fellow  of  the  College, 
\vithout  pubHcity,  to  whom,  in  its  judgment, 
such  dues  are  a  hardship. 

e.  That  no  Fellow  of  the  College  be  asked 
to  contribute  any  fee  whatever  to  the  College, 
either  after  65  years  of  age,  or  after  he  has 
retired  from  active  practice. 

*The  Ophthalmic  Credentials  Committee  of  the  College 
and  the  American  Board  for  Ophthalmic  Examinations 
are  the  same  body.  The  persormel  of  this  committee  is: 
Representatives  of  the  Section  on  Ophthalmology  of  the 
.\merican  Medical  .Association,  Dr.  Edward  Jackson, 
Chairman,  Denver,  Dr.  Edward  C.  EUett,  Memphis, 
Dr.  \\illiam  C.  Posy,  Philadelphia:  of  the  American 
Ophthalmological  Society,  Dr.  Hiram  ^\'oods,  Baltimore, 
Dr.  ilyles  Standish,  Boston,  Dr.  John  E.  Weeks,  Xew  York; 
of  the  -American  .\cademy  of  Ophthalmology  and  Oto- 
Lar>Tigolog>',  Dr.  William  H.  Wilder,  Chicago,  and 
Dr.  W'"alter  B.  Lancaster,  Boston. 
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HONORARY   FELLOWSHIPS 

Conferred  at  the  Seventh  Convocation,  New  York,  October  24,  1919 

Sir  Anthony  Alfred  Bowlby,  K.C.B.,  K.C.M.G..  K.C.V.O.,  F.R.C.S.,  London,  England 
Irving  Heward  Cameron,    LL.D.,  M.B..  F.R.C.S..  Toronto,  Ontario 
Sir  Robert  Jones,  K.B.E.,  C.B..  D.Sc,  F.R.C.S..  Liverpool,  England 
Professor  Theodore  Tuffier.  Paris,  France 


FELLOWS   ADMITTED   DURING  1918  AND  1919 


ALABAM.A. 


Samuel  R.  Bexed  cr  . 
Edgar  Poe  Hogax 
Joseph  Lel.\nt> 
Thomas  V.  JIagruder 
J.  Ullman  Reaves 
Courtney  W.  Shropshire 
Andrew  Lee  Stabler 
Dyer  F.  Talley     .      . 
R.  W.  Waldrop 
Charles  Whelax  . 


ARKANSAS 
.'\rchidald  E.  Chace   .... 

CALIFORNIA 
Joseph  A.  Axt>re\vs 
Ch.\rles  a  .  Dukes 
Frank  Hinm.^n 
Henry  \Villi.\m  AIills 
M.\rtin  Molony    . 
WiLLi.AM  E.  Stevens    . 
George  Thomason 
.\dolph  Tyroler    . 


COLORADO 

Haskell  Mier  Cohen      .... 

John  B.  D.wis 

Cn.\RLES  A.  Ferris 

CONNECTICUT 

Charles  C.  Godfrey 

John  Butler  IVIcCook  .... 
Nelson  Asa  Pomeroy  .... 
Fr.ank  Wllliam  Stevens       .     .     . 


Birmingham 

Birmingham 

Birmingham 

Birmingham 

Jlobile 

Birmingham 

Greenville 

Birmingham 

Bessemer 

Birmingham 


Te.xarkana 


Santa  Barbara 
Oakland 
San  Francisco 
San  Bernardino 
San  Francisco 
San  Francisco 
Los  Angeles 
Los  .Xngeles 


Denver 
Denver 
Denver 


Bridgeport 
Hartford 
Waterbury 
Bridgeport 


DISTRICT   OF   COLUMBIA 


UNITED   ST.ATES   .\RMY 


Lt.  Colonel  Joseph  E.  B.wtion 
Colonel  Albert  S.  Bowen 
Colonel  Thomas  S.  Br.\tton 
Colonel  Roger  Brooke 
Colonel  Weston  P.  Chameerl.un 
Colonel  Jere  B.  Cl.vyton 
CoLox-EL  J.\coB  II.  Coffin 
Colonel  Christopher  C.  Collins 
Colonel  Cl.\rence  H.  Coxxor 
Lt.  Colox-el  John  S.  Coulter 
Lt.  Colonel  S.aml-el  S.  Creichton 
CoLON'EL  Elmer  A.  Dean 
Colonel  Matthew  A.  DeLaney 
Coloxt;l  George  M.  Edwards 


CoLox-EL  Powell  C.  Fauxtleroy 

COLOX'EL  J.\MES  D.  FiFE 

Colonel  Charles  L.  Foster 
LiEUTEN.vxT  Ernest  R.  Gentry 

COLOX'EL  H.\RRY  L.  GlLCHRIST 

CoLOXEL  Junius  C.  Gregory 
Colonel  J.\y  W.  Grissinger 
Colonel  Paul  S.  Halloran 
Colonel  \V.  Lee  H.art 
Colonel  Frederick  M.  H.\rtsock 
Colonel  Louis  T.  Hess 
Colonel  Deane  C.  How.ard 
Colonel  Pavi.  C.  Hutton 
Colonel  How.\rd  H.  Johnson 
Colone;l  H.\rold  W.  Jones 
Colonel  Percy  L.  Jox'es 

COLOX'EL  Fr.\XK  R.  KeEFER 

Colonel  J.\mes  M.  Kexnedy 
Colonel  Ch.arles  Ly'nch 

CoLOX-EL  Cl.\REXCE  J.  M.^NLY 

Brig.adier  Gexeral  Walter  D.  McCaw 

Lt.  COLOX'EL  EUGEX'E  G.  XORTHINGTON 

CoLoxEL  William  O.  Owen 
Coloxt;l  Robert  Urle  Pattersox 
Coloxt:l  Elbert  E.  Persoxs 
COLOX'EL  Robert  H.  Pierson 
COLOX'EL  Hex-ry  F.  PrPES 
COLOX'EL  Ch.vrles  R.  Rey'xolds 
COLOX'EL  Edw.ajid  R.  Schreix"er 
COLOX'EL  iL  A.  W.  Shockley 
COLOX'EL  Joseph  F.  Siler 
CoLOXEL  Lloyd  L.  Smith 
COLOX'EL  Paul  F.  Straub 
COLOX'EL  William  H.  Thearle 
COLOXTEL  Albert  E.  Truey 
Lt.  COLOX'EL  Alfred  P.  Upshur 

COLOX'EL  S.AX'FORD  H.  W.\DHAMS 

Brig.adier  Gener.\l  Fr.-\ncis  A .  Wixter 
CoLox-EL  Edwln  p.  Wolfe 

L'NITED   STATES   NAVY 
C0MM.\NDER  WlLLI.\M  A.  AnGWIX 

Captain  William  H.  Bell 
C.4PT.\iN  Edw.\rd  S.  Bogert 
Capt-\ix'  Ch.vrles  S.  Butler 
Capt.ux  Dl'dley  N.  Carpenter 
Comm.\x-der  Da\id  C.  Gather 
Lt.  Comm.axder  \\'illi.\m  Chambers 
CoMM,\x'DER  Addison  B.  Clifford  i 
Lt.  Commander  George  F.  Cottle 
Capt.ain  Johx  B.  Denxhs 
Cosimax'der  Paul  T.  Dessez 
Comm-xxtier  Benjamix  H.  Dorsey 
C.iPTviN  Arthl'r  White  Dunbar 
Lt.  Comm.ander  Willi.am  E.  Eatox 
C.WTAiN  Ahmen  Farex-holt 
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Commander  W'iuey  G.  Faewell 
Captain  Charles  Norman  Fiske 
Commander  Francs  M.  Furlong 
Captain  James  D.  Gatewood 
Commander  Charles  C.  Grie\'e 
Captain  Eugene  J.  Grow 
Commander  James  P.  Haytces 
l.T.  Commander  JIontgomery  E.  Higcins 
Commander  Robert  Eustis  Hoyt 
1,T.  Commander  Lucius  W.  Johnson 
Commantier  Herbert  L.  Kelly 
Rear  Admiral  Robert  M.  Kenntjdy 
Lt.  Commander  Harry  H.  Lan^e 
Captain  Philip  Leach 
Captain  James  F.  Leys 
Captain  George  A .  Lung 
Commander  John  D.  Manchester 
Commander  Henry  A .  May 
Rear  Admiral  Albert  M.  D.  McCorm;ck 
Captain  Frank  Edward  McCullough 
Commantier  Allen  D.  McLean 
Commander  Owen  J.  Mink 
Commantjer  James  M.  M  inter 
C;\PTAiN  Joseph  A .  Murphy 
Commander  John  Land  Neilson 
Commander  Karl  Ohnesorg 
Lt.  Commander  John  J.  G'JLalley 
Lt.  Commander  Joseph  Royal  Phelps 
Captain  George  Pickrell 
C.vPTAiN  James  C.  Pryor 
Commander  Robert  C.  Ransdell 
Captain  Theodore  \V.  Richards 
Captain  Charles  E.  Riggs 

(.'OMMANDER  SaMUEL  S.  RoDMAN 

Captain  Herbert  O.  Shiffert 
Captain  Leckinski  W.  Spratling 
Rear  Admiral  Edward  R.  Stitt 
Commander  Montgomery  A.  Stuart 
Captain  James  Spottiswoode  Taylor 
Commander  Edgar  L.  Woods 
Commander  James  S.  Woodward 


Carl  Wagner         Chicago 

Will  Walter Evanston 

Wesley  John  Woolston  ....  Chicago 

Thaddeus  Z.  Xelowski    ....  Chicago 


INDIANA 

Thomas  C.  Hood 

John  Ray  Newcomb    .... 
Clifford  C.  Robinson 
George  A.  Whitledge 

IOWA 
Channing  E.  Damn    . 
Frank  T.  Hartman     . 
Clarence  Lintien  Heald 
Ernest  Albert  Jenkinson    . 
Burdette  Dudley  La  Force 
Alphonso  J.  McLaughlin 
Francis  E.  V.  Shore  . 


KANSAS 


Marion  F.  Russell 
Horace  G.  Welsh 


KENTUCKY 


Indianapolis 
IndianapoUs 
Indiana  Harbor 
Anderson 


Mason  Cily 
Waterloo 
Cedar  Rapids 
Sioux  City 
Ottumwa 
Siou.x  City 
Des  Moines 


Great  Bend 
Hutchinson 


Frank  Thomas  Fort Louisville 


LOOTSIANA 


Erasmus  Darwin  Fenn-er 
Maurice  Joseph  Gelpi     . 
Jacob  W.  Newman 
Richard  Oliver  Simmons 
H.  W.  E.  Walther 


New  Orleans 
New  Orleans 
New  Orleans 
Alexandria 
New  Orleans 


FLORIDA 

Charles  Frederick  Sayles  . 


Miami 


MAINE 

Herbert  T.  Clough Bangor 

Donald  Brett  Crag.n     ...  Watennlle 

LiNDLEY  DoBSON Presque  Isle 

W.  Bean  Moulton  Portland 

Alfred  D.  Sawy'er Fort  Fairfield 

Richard  D.  Small Portland 


GEORGIA 

Guy  Talmadge  Bernard 
William  Pickens  Harbin 
Agnew  Hodge  Hilsman    . 
Alexander  G.  Little 
Hugh  M.  Lokey     .... 
Oscar  H.  Matthews  . 
Henry  Middleton  Michel  . 
Robert  Lewis  Rhodes 
George  Barker  Smith 


Augusta 

Rome 

Albany 

Valdosta 

Atlanta 

Atlanta 

Augusta 

-Augusta 

Rome 


ILLINOIS 

Charles  Adams Chicago 

George  N.  Bussey Chicago 

F'rank  Byrnes Chicago 

Joseph  S.  F^isenstaedt     ....  Chicago 

William  A.  Fishi:r Chicago 

F.DsoN  B.  Fowler Chicago 

Philip  H.  Kreuscher        ....  Chicago 

Euward  Louis  Moorhead     .      .      .  Chicago 

Daniel  A.  Orth Chicago 

Giorge  Washington  Post,  Jr.  .     .  Chicago 

Charles  F.  Sawyer Chicago 

LeRoy  Thompson Chicago 


M.ARYLAND 

Charles  F.  Davtdson       ....  Easton 

Edwin  G.  Davis Baltimore 

Cecil  W.  Vest Baltimore 


MASS.\CHUSETTS 


Charles  Roger  Abbott 
William  A .  Brooks 
Dltdley  Carleton  . 
Arthur  Hall.am  Crosbie 
HiLBERT  Francis  Day 
D.  W.  Drury    .... 
Martin  Thomas  Field 
Edg.\r  a.  Fisher    . 
Henry  J.  FitzSimmons 
Ralph  W.  French 
Joseph  Lincoln  Good.\le 
Charles  M.  Green     . 
George  Hillard  Hill 
Edward  D.\niel  Hurley 
Thomas  Kittredge 
Halsey  Beach  Loder 
Edward  H.  Mackay 
George  Andrew  Moore  . 


Clinton 

Boston 

Springfield 

Boston 

Boston 

Boston 

Salem 

Worcester 

Boston 

Fall  River 

Boston 

Boston 

Worcester 

Boston 

Salem 

Boston 

Clinton 

Palmer 
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George  W.  Morse Boston 

Edwin  Wallace  Sjiith     ....  Boston 

Fr.'Vnk  Dalmon  Stafford      .     .     .  North  Adams 

Charles  Douglas  Wheeler       .     .  Worcester 

MICHIGAN 

Bruce  Anderson Detroit 

James  Arthur  Attridge  .     .     .     .  Port  Huron 

William  E.  Blodgett       ....  Detroit 

Robert  I.  Bus.\rd lluskegon 

Earl  Ingram  Carr Lansing 

Benton  Noble  Col\-er    ....  Battle  Cree  k 

Walter  Lloyd  Finton     ....  Jackson 

Arthur  F.  Fischer Hancock 

Cl.ajike  B.  Fulkerson      ....  Kalamazoo 

John  Knox  Gajley Detroit 

Edwin  Cornue  Hoff Detroit 

Charles  F.  Kuhn Detroit 

A.  J.  Mackenzie Port  Huron 

George  H.  Palmerlee     ....  Detroit 

Max  Minor  Peet Arm  Arbor 

Grover  Cleveland  Penberthy       .  Detroit 
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MALIGNANT    MYOMATA   AND    RELATED    TUMORS    OF   THE    UTERUS 

Report  of  72  Cases  Occurring  in  a  Series  of  4,000  Operations 
FOR  Uterine  Fibromyomata  ' 

By  NEWTON  EVANS,  M.D.,  Rochester,  Minnesota 


MALIGNANT  tumors  of  the  uterus 
comprise  a  numerically  important 
portion  of  the  malignant  tumors  in 
women.  In  the  registration  area  of  the 
United  States  in  191 6  the  malignant  tumors 
of  the  uterus  caused  23.4  per  cent  of  all 
deaths  from  cancer  in  women  (14).  The 
larger  number  of  the  uterine  cancers  are,  of 
course,  epithelial  cancers.  Zacherl  states  that 
the  proportion  of  non-epithelial  malignant 
tumors  of  the  uterus  to  carcinomata  is  i  to  40 
or  50.  The  records  of  the  Mayo  Clinic  for  the 
period  of  igio  to  1918  show  22  border-line 
and  malignant  non-epithelial  tumors  of  the 
uterus,  while  during  the  same  period  there 
were  873  cases  of  carcinoma  of  the  uterus,  a 
proportion  of  i  to  40. 

Notwithstanding  this  numerical  dispropor- 
tion there  is  in  the  aggregate  a  large  number 
of  malignant  non-epithelial  tumors  encoun- 
tered and  reported.  These,  however,  have 
received  much  less  study  than  carcinomata 
of  the  uterus,  and  their  pathology  is  poorly 
understood  as  compared  with  many  other 
types  of  malignancy. 

The  literature  on  the  subject  is  somewhat 
extensive,  beginning  with  the  writings  of 
\'irchow  in  i860,  and  followed  by  papers  by 
Ritter,  1887;  Williams,  1894;  Pick,  1895; 
Gessner,  1899;  Weir,  1901;  Jacobi  and  Woll- 
stein,   1902;  and  others,  who  re\'iewed  the 


l^rincipal  features  of  the  subject  at  the  various 
periods.  I  shall  not  undertake  to  review  this 
literature  since  excellent  resumes  have  re- 
cently been  written  by  Maroney,  Geist,  Proper 
and  Simpson,  and  others.  Kelly  and  Cullen 
in  their  book  Myomata  of  the  Uterus  (1909) 
present  a  very  interesting  and  informing  dis- 
cussion of  the  subject  with  a  detailed  de- 
scription of  a  large  series  of  cases. 

Two  cjucstions  with  regard  to  the  pathology 
of  this  group  of  tumors  apparently  have 
assumed  great  importance,  namely:  What  is 
the  histogenesis  of  malignant,  non-epithelial 
tumors  of  the  uterus?  Do  they  originate  in 
pre-existing  fibroids?  Most  observers  have 
concluded  with  regard  to  the  first  question 
that  practically  all  spindle-cell  tumors  arising 
in  the  musculature  of  the  uterus  originate 
from  smooth  muscle  cells  and  tend  to  differ- 
entiate into  that  tj'pe  of  cell.  The  most 
potent  factors  in  helping  to  arrive  at  this  con- 
clusion have  been  the  modern  methods  of 
studying  and  of  cHft'erentiating  the  tissue  cell 
tvpes  and.  particularly,  the  apphcation  of  the 
differential  tissue  stains  of  Mallory.  The 
second  question  seems  also  to  have  been 
satisfactorily  settled  by  the  work  of  various 
observers  who  have  demonstrated  the  exist- 
ence of  malignant  myomata  and  cellular 
myomata  witliin  the  structures  of  fibromyo- 
mata, other  portions  of  which  were  of  the 


^  Work  done  as  a 
August  15,  1919. 


volunleer  student  in  surgical  pathology,  under  the  direction  of  Dr.  W.  C.  MacCatty,  Mayo  Foundation,  .^pril  16.  igig,  to 
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Fig.  2. 


Fig-  3- 


Fig=.  I,  2.  3  and  4.     Case  3,  (125614).    (Mitoses  7  600  in  i  cubic  millimeter).    Drawings  of  ver\-  large  and  atypical 
mitotic  figures.    Fig.  i  shows  a  verj-  unusual  form  with  four  symmetrical  rosettes. 


ordinary  benign  tissue  type.  Williams,  in 
1894,  gave  this  point  careful  study.  The 
exhaustive  work  of  Kelly  and  Cullen  on  their 
rather  large  series  of  cases  also  makes  it  plain 
that  these  tumors  frequently  originate  within 
the  structures  of  fibroids.  The  present  obser- 
vations lead  to  the  conclusion  that  this  insular 
transformation  of  otherwise  benign  fibroids 
is  not  usual,  for  it  was  not  definitely  evident 
in  any  of  the  large  series  of  cases  studied.  It 
seems,  therefore,  that  the  tumor  originates  in 
the  uterine  musculature,  and  the  structure  re- 
mains unchanged,  or  that  there  is  a  gradual 
diffuse  transformation  in  structure  which 
leads  to  the  formation  found  at  the  time  of 
removal.  This  cjuestion  in  reality,  however,  is 
of  academic  interest  only.  The  really  im- 
portant point  is  that  these  tumors  appear  as 
tumors,  or  within  tumors  which,  clinically. 


Fie  J. 


and  sometimes  even  at  operation,  cannot  be 
distinguished  from  ordinary  tibromyomata 
except  in  the  very  advanced  stages  of  growth, 
when  the  extensive  local  infiltration  and  fixa- 
tion of  the  tumor  make  it  suspicious,  or 
recognizable  as  definitely  malignant. 

From  a  re\dew  of  the  literature  in  tin's  field 
it  is  evident  that  there  is  a  serious  lack  of 
understanding  and  agreement  as  to  the  histo- 
logic criteria  which  should  govern  the  diag- 
nosis of  malignancy  in  this  class  of  uterine 
tumors. 

Kelly  and  Cullen  found  17  cases  among 
1400  of  uterine  fibromj'omata  which  they 
were  willing  definitely  to  denominate 
"sarcoma";  but  in  the  same  series  there  were 
17  other  tumors  which  they  looked  on  as  sug- 
gestive or  suspicious  of  being  sarcomatous. 

iSIiller  refers  to  the  cases  of  Warnekross, 
who  reported  the  surgical  treatment  of  7  cases 
of  malignant  myoma.  Photographs  of  the 
tissues  of  these  tumors  were  submitted  to 
Aschoff  who  gave  it  as  his  unqualified  opinion 
that  in  only  2  cases  of  the  7  could  the  tumors 
be  classified  as  malignant. 

In  some  of  the  numerous  collected  series  of 
cases  of  uterine  libromyomata,  the  relative 
proportion  which  shows  malignant  change  is 
given  as  low  as  0.4  per  cent;  in  others  it  is  as 
Irigh  as  10  per  cent. 

IVIaroney  states  that  the  diagnosis  "must  be 
a  matter  of  individual  interpretation  in  sus- 
picious cases." 
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Figs.  5  (above land  ft.  Case  29.  (220935).  (Nomitoses). 
Photomicrograjih  high  and  low  power,  showing  structure 
of  a  giant  cell  tumor,  with  one  giant  cell  of  immense  size. 
Xote  the  size  of  the  immense  irregular  nucleus  with  some 
of  the  surrounding  nuclei  of  tumor  cells  of  ordinary 
size,  and  the  relatively  large  amount  of  fibrous  stroma. 
Tumors  of  this  type  did  not  recur  after  removal  (x  100 
and  X  500 1 . 

In  view  of  this  evident  lack  of  knowledge 
and  lack  of  acceptance  of  unifomi  standards 
of  malignancy  as  well  as  degrees  of  malignancy 
in  this  class  of  tumors,  the  principal  purpose 
of  this  study  is  to  make  such  comparisons  of 
the  histologic  findings  and  the  clinical  his- 
tories of  the  material  available  as  will  serve  to 
contribute  something  to  the  establishment  of 
microscopic  criteria. 

A  composite  picture  of  these  characteristics, 
as  has  been  presented  in  the  writings  of  sev- 
eral authorities,  includes  the  following 
points: 
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Figs.  7  (at  left)  and  S.  Case  33.  (24831S).  (Nomitoses.) 
Ciiant  cell  tumor,  with  very  large  nuclei  arranged  peri- 
pherally in  the  giant  cells.  Much  fibrous  stroma.  Large 
nuclei  contain  vacuoles    (.x  100  and  X500). 

1.  Increase  in  size  of  tumor  cells,  as  com- 
pared with  normal  muscle  or  benign  muscle 
tumor  cells. 

2.  Shorter  and  plumper  cells  with  nuclei 
more  nearly  oval  than  normal  muscle  or 
benign  muscle  tumor  cells,  rounded,  and 
"vesicular"  nuclei. 

3.  Inecjuality  in  size  and  irregularity  in 
shape  and  arrangement  of  the  cells. 

4.  Lack  of  "  diUferentiation  "  of  cells. 

5.  Unequal  staining  of  nuclei,  and  deeply 
staining  nuclei. 

6.  Presence  of  immense  cells  (protoplasmic 
plaques)  with  hyperchromatic,  single,  or 
multiple  nuclei  (giant  cells'). 

7.  Presence  of  mitotic  figures,  typical  and 
atypical. 

8.  Decrease  or  absence  of  stroma  fibers 
between  the  cells. 

9.  Thinness  or  absence  of  vessel  walls. 
Kelly  and  Cullen  in  the  descriptions  of  their 

17  positive  cases  of  malignant  tumors  appear, 
from  a  histologic  standpoint,  to  place  definite 
dependence  on  inequality  in  size  and  increase 
in  the  size  of  the  tumor  cells;  and  it  is  evident 
that  they  do  not  look  on  the  presence  of 
ntitotic  figures  or  of  numerous  mitoses  as 
essential  to  the  diagnosis  of  malignancy  in 
these  tumors.  In  6  of  the  cases  "nuclear 
figures"  are  noted,  in  9  no  mention  is  made  of 
their  presence,  and  in  2  it  is  stated  specifically 
that  they  were  not  seen. 

Ewing,  in  discussing  the  relative  malig- 
nancy of  the  diflferent  malignant  myomata. 
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Fig.  9.  Case  2.  (771 21)  (Mitoses  2.400  in  i  cubic  milli- 
meter). Cells  of  immense  size  in  a  very  malignant  tumor. 
Very  large  dense  nucleoli  and  nuclear  \acuoles    (X500). 


says  that  the   round-cell   and   the  giant-cell 
structures  are  the  most  malignant. 

Proper  and  Simpson,  of  the  New  York  State 
Cancer  Laboratory,  in  their  recent  article  on 
"Malignant  Leiomyomata,"  present  an  ex- 
tremely valuable  study  of  the  microscopic 
characteristics  of  these  tumors,  since  it  is 
based  on  the  correlation  of  the  postoperative 
course  of  the  patients  with  the  microscopic 
structure  of  the  tumors.  They  diWde  the 
tumors  into  three  tjpes  varying  in  the  degrees 
of  maUgnancy  wliich  possibly  represent  stages 
of  mahgnancy.  \\'ith  reference  to  their  struc- 
ture they  state:  "Histologically  the  tumors 
may  vary  from  those  made  up  of  cells  of 
uniform  size  resembling  those  wliich  make  up 
leiomyomata,  but  being  somewhat  shorter  and 
plumper,  with  here  and  there  a  mitotic  figure, 
up  to  tumors  comprised  of  cells  which  are  e.x- 
tremely  irregular  in  size  and  shape,  some  being 
masses  of  protoplasm  with  giant  or  multiple 
nuclei,  and  showing  all  varieties  of  atypical 
mitotic  figures."  This  statement  seems  to 
mean  that  the  presence  of  the  large  irregular 
nuclei  and  giant  cells  is  in  chrect  proportion  to 
the  degree  of  malignancy  and  is  an  important 
accompaniment  of  the  malignant  process. 
This  is  in  apparent  accord  with  Ewing's 
statement,  Proper  and  Simpson  also  make 
the  verj'  important  observation  that  in  doubt- 


Fig.  10.  Case  7,  (64888^  (Mitoses  2.560  in  i  cubic  milli- 
meter). Foreign  body  giant  cells  in  a  tumor  with  much 
til)rous  stroma  in  its  structure,  but  a  highly  malignant 
tumor   (x24o). 

ful  cases  they  depend  on  the  absence  of  mitotic 
figures  as  the  criterion  of  a  benign  tumor, 
^lallory  beheves  that  the  presence  of  mitotic 
figures  in  these  myomata  is  a  detinite  indica- 
tion that  the\'  are  capable  of  infiltration  and 
are.  therefore,  malignant.  Lockyer  in  his  in- 
teresting volimie  on  fibroids,  recently  pub- 
lished, says  that  malignant  myomata  are  often 
difficult  to  distinguish  and  emphasizes  the 
tendency  to  infiltrate  and  the  presence  of 
mitotic  figures  as  a  distinguishing  char- 
acteristic. 

The  literature  contains  frequent  accounts 
of  metastasis  by  way  of  the  blood  stream  of 
myomata  which  are  said  to  have  the  structure 
of  benign  or  ordinary  fibromyomata.  Lockyer 
refers  to  cases  of  this  kind.  Ewing  states  that, 
so  far  as  he  has  been  able  to  learn,  no  case  has 
been  fully  studied  in  which  definite  variations 
from  the  usual  structure  were  wanting,  al- 
though in  several  instances  these  variations 
were  not  verj-  pronounced.  Strong  is  quoted 
b)-  Maroney  as  making  the  very  radical  state 
ment  relative  to  the  existence  of  microscopic 
criteria  for  malignancy  in  these  timiors,  that 
the  "only  criterion  is  infiltration  and  destruc- 
tive growth.  Mere  richness  in  cells,  mitoses, 
and  even  irregularities  in  size  of  cell  do  not 
constitute  sarcoma,"  Strong  further  states: 
"There  never  can  be  any  absolute  criterion 
for  their  malignancy  and  their  interpretation 
will  always  be  effected  by  the  personal  equa- 
tion of  the  indi^idual  observer. '"  Ewing,  shar- 
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Fig.  II.  Drawing  of  nuclei  of  tumor  cells  showing 
changes  evidentlx those  of  direct  nuclear  division- amitosis. 
Series  showing  progressive  changes  in  long,  oval  nuclei  of 
ordinarv  size. 
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ing  the  uncertaint_\'  of  practically  all  observers 
relative  to  the  microscopic  diagnosis,  says: 
"Sarcomatous  tendencies  and  precancerous 
changes  do  not  constitute  real  sarcoma  or 
cancer. ""  It  is  thus  evident  that  many  "very 
cellular"  tumors  or  myomata  exist  which  give 
difticulty  in  classification  as  far  as  their  real 
malignancy  is  concerned  and  which  are  some- 
times classified  by  the  pathologist  as  malig- 
nant, and  sometimes  as  bem'gn  or  doubtful. 

Mitotic  figures.  From  the  foregoing  state 
mcnts  and  other  observations  it  may  be 
assumed  that,  in  a  general  way,  the  presence 
in  the  tumor  tissue  of  e\-idences  of  indirect 
cell  division  is  looked  on  as  a  characteristic 
of  the  malignant  growths  of  the  types  under 
consideration.  So  far  as  I  can  learn,  however, 
no  attention  has  been  given  to  a  determination 
in  a  given  case,  of  the  actual  or  relative  num- 
bers of  mitotic  figures  as  related  to  the  degree 
of  malignancy  of  the  tumor,  or  whether  or 
not  an\-  such  relation  e.xists.  The  facts  pre- 
sented in  the  present  series  of  cases  show  that 
such  relationship  undoubtedly  does  exist. 

This  series  comprises  72  cases  diagnosed  as 
"sarcomatous, " "cellular, "'  or  "  very  cellular" 
fibromyomatous  tumors  in  the  Laboratory  of 
Surgical  Pathology  of  the  Mayo  Clinic  in  the 
years  from  1906  to  1918  inclusive.  All  tumors 
of  this  kind  observed  in  about4,ooo  operations 
for  the  cure  of  uterine  fibromyomata  are 
included. 

■  Table  I  serves  to  show  the  very  definite 
relation.ship  between  the  more  evident  char- 
acteristics of  the  cellular  structure  of  the 
tumors,  particularly  the  presence  and  relative 
proportions  of  the  mitotic  figures,  and  the 
clinical  outcome  of  the  disease.     In  each  case 
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Fig.  1 2.  Drawing  a.  Result  of  multiple  change  of  a 
long  nucleus,  b.  Forms  seen  in  giant  cells  of  tumors  having 
no  mitotic  figures. 


evidences  of  indirect  cell  division  were 
searched  for  and  careful  estimates  were  made 
of  the  actual  number  of  these  figures  in  a 
given  area  of  the  tumor  tissue;  the  numerical 
values  were  expressed  as  the  number  of 
mitotic  figures  seen  in  100  microscopic  fields 
of  a  i/i2th  oil  immersion  lens.  These  values 
are  also  translated  in  an  adjoining  column 
into  the  number  of  dividing  cells  in  a  cubic 
millimeter  of  the  tissue,  taking  into  con- 
sideration in  tliis  estimation  the  thickness 
of  the  tissue  section. 

The  tumors  readily  divide  themselv-es  into 
three  definitely  delimited  groups,  on  the  basis 
of  the  number  of  mitotic  figures  present.  In 
the  first  13  cases  the  tumors  show  from  2200 
to  12000  mitotic  figures  for  each  cubic  milli- 
meter. Cases  15  to  25  form  a  group  having 
from  200  to  800  in  a  cubic  millimeter.  In  the 
remainder  of  the  cases  the  tumors  either  con- 
tained no  figures  on  examination  or  only  a 
v^ery  few,  one  or  two  being  found  after  long 
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Fig.  13.    Case 61,  (248302).    (No  mitoses).    Photomicro- 
graph showing  numerous  long  oval  nuclei  in  direct  division 

(x  1000). 

searching.  One  of  the  most  noticeable  fea- 
tures of  the  tabulation  is  the  definite  numeri- 
cal separation  between  the  first  and  the  second 
groups,  no  tumors  being  found  which  showed 
a  numerical  value  between  800  and  2000.  It 
would  not  be  justifiable  to  conclude  that  in  a 
larger  series  of  tumors  or  in  another  similar 
series,  values  within  this  liiatus  might  not  be 
found,  yet  the  numerical  distinction  is  so 
clear-cut  that  it  cannot  escape  notice. 

The  real  importance  of  such  distinctions, 
however,  becomes  evident  when  the  after- 
course  of  these  cases  is  considered.  Of  the 
13  patients  in  the  first  group,  11  had  recur- 
rences within  periods  of  from  i  month  to  18 
months.  Only  2  patients  are  known  to  be 
living;  they  give  no  indication  of  a  return  of 
the  malignant  tumor,  7  and  4  months  re- 
spectively, since  operation,  periods  too  short 
to  preclude  the  possibility  of  later  recurrence. 
However,  since  the  recurrences  were  rapid 
in  the  other  cases,  one  is  justified  in  hopeful 
prognoses  in  these  2  cases. 

In  definite  contrast  to  the  cases  in  the  first 
grouj:),  in  the  1 1  cases  in  the  second  group, 
having  mitotic  figures  in  the  proportion  of  200 
to  800  to  each  cubic  miUimeter,  there  has  been 
no  mortality,  at  least  in  the  cases  about  which 
we  have  been  able  to  obtain  a  recent  report, 
9  of  the  II,  and  there  are  good  reasons  for 


believing  that  the  same  is  true  in  the  other 
2  cases. 

In  the  remaining  group  of  48  cases,  in 
which  no  mitotic  figures  are  seen,  or  only  a 
\ery  few,  there  is  no  mortality  from  recur- 
rence, at  least  in  a  large  majority  concerning 
which  it  has  been  possible  to  obtain  recent 
reports. 

This  striking  evidence  of  the  importance  of 
numerous  mitotic  figures  as  an  indication  of 
definite    malignanc\-    makes    it*  desirable    to 
study  the  reports  of  similar  series  of  cases 
from    this    \-iewpoint.     The    very    complete 
description  of  the  histology  and  the  clinical 
features  of  Kelly  and  CuUen's  17  cases  makes 
an-  interesting  comparison  possible.   Eleven  of 
their  17  patients  survived  the  operation  and 
so  are  available  for  comparison  on  the  basis 
of  after  history.    Only  4  of  the  11  died  of  re- 
currence.   In  each  of  these  4,  mitotic  figures 
are    mentioned    as    being    present,    in    one 
"many"  were  seen,  and  in  one  other  as  many 
as  "6  in  a  field."   Of  the  remaining  7  patients 
without  recurrence,  only  one  tumor  is  men- 
tioned as  showing  mitotic  figures,  and  in  this 
there  was  said  to  be  "one  here  and  there." 
One  might  be  justified  from  a  study  of  these 
descriptions  in  the  opinion  that  the  4  fatal 
recurring  tumors  belonged  in  the  same  group 
with  those  of  this  series  ha\-ing  many  mitotic 
figures,  and  that  the  one  tumor  which  had 
mitotic  figures  "here  and  there"  belonged  in 
the    next    group    having   fewer   mitoses   and 
cHnically  showing  no  recurrences.   It  might  be 
questioned   whether    Kelly    and    Cullen   are 
entirely  right  in  classifying  in  their  group  of 
17  definitely  malignant  "myosarcomata"  the 
9  cases  wliich  are  not  mentioned  as  showing 
mitoses,  and  2  which  are  described  specifi- 
cally as  not  showing  such  figures.    In  none  of 
these  patients  having  tumors  with  no  mitoses 
recorded,  who  survived  operation,  was  there 
any  recurrence. 

A  personal  communication  from  Dr.  Simp- 
son relative  to  the  series  of  22  cases  of  this 
type  of  tumor  recently  reported  by  Proper 
and  Simpson  indicates  that  the  findings  of 
their  specimens,  with  reference  to  the  relative 
number  of  mitotic  figures  in  sections  of  the 
tumors  of  their  different  histologic  types,  are 
substantially  in  harmony  with  my  series. 
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Fig.  14.  Case  8.  (3S352)  (Mitoses  4.000  in  i  cubic  milli- 
meter). Marked  degree  of  polarity  and  alignment  of  the 
most  malignant  tumor  as  compared  with  the  irregular 
arrangement  of  the  cells  in  the  less  malignant  tumor. 

Wliile  we  are  considering  the  question  of 
mitosis  it  would  be  well  to  mention  the  fre- 
quent occurrence,  in  the  tumors  composed  of 
a  mass  of  very  large  sized  tumor  cells,  of 
numerous  mitotic  figures  of  unusual  form  and 
gigantic  size.  The  drawings  in  Figure  i  show 
several  examples,  including  the  unusual  figure 
of  a  double  di\'ision  resulting  in  the  formation 
of  four  newly  formed  symmetrical  rosettes. 
These  large  and  so-called  atypical  mitotic 
figures  are  unquestionabh-  always  a  sign  of 
high  grade  malignancy. 

Giant  cells  and  hypcrchromatic  nuclei.  An- 
other histologic  feature  which  demands  con- 
sideration in  a  study  of  these  tumors  is  the 
presence  in  a  certain  proportion  of  them,  of 
cells  with  large,  irregular,  hyperchromatic, 
and  usually  multiple  nuclei.  Some  of  these 
arc  so  immense  as  almost  to  exceed  belief 
(Figs.  2,  3,  and  4).  The  importance  of  these 
changes  in  the  diagnoses  of  malignancy  or 
degree  of  malignancy,  judging  from  the  state- 
ments in  the  hterature  of  the  subject,  is 
usually  considered  to  be  very  great.  A  study 
of  Table  I  will  give  a  basis  for  rather  definite 
conclusions  in  regard  to  this  point. 

It  is  true  that  in  the  first  group  of  13  cases, 
including  all  of  those  of  the  series  in  which 
there  was  postoperative  recurrence,  giant 
( ells  were  present  in  \arying  degree,  but  in  a 
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considerable  proportion  of  them  in  com- 
paratively small  numbers.  Most  of  the 
tumors  in  the  next  group  of  the  series  (Cases 
14  to  24),  none  of  which  recurred,  tumors 
which  were  characterized  by  a  relatively 
small  number  of  mitotic  figures,  had  no  giant 
cells,  and  only  a  few  had  any  giant  cells. 
The  phenomenon  of  greatest  interest,  how- 
ever, is  that  in  many  of  the  tumors  of  the 
third  group  (Cases  25  to  72)  giant  cells  were 
numerous  and  in  a  few  tumors  the>-  were 
present  in  such  numbers,  and  of  such  size  and 
complexity  as  to  attract  attention.  It  should 
be  remembered  that  in  tliis  group  there  were 
no  recurrences  and  histologically  the  tumors 
were  characterized  b\-  the  absence  of  mitotic 
figures  or  by  the  presence  of  only  a  very  few 
at  the  most.  A  review  of  the  hterature  indi- 
cates that  such  tumors  have  usually  been 
looked  on  as  malignant.  The  facts  evident 
in  this  series  compel  the  conclusion  that  there 
is  nothing  to  indicate  that  the  presence  of  the 
giant  cells  alone  is  an  indication  of  a  high 
degree  of  malignancy  or  indeed  of  malignancy 
at  all.  In  the  tumors  showing  the  greatest 
tendency  to  giant  cell  formation  but  without 
mitotic  figures,  it  is  invariably  found  that  the 
cells  are  not  closely  packed  but  are  separated 
h\  large  amounts  of  fibrous  stroma  with  a 
tendency  to  hyalinization.  Kelly  and  CuHen 
beheN^e  that  the  frequent  association  of  this 
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Fig.  i6.  Case  43,  (76296)  (Very  few  mitoses).  Gross 
appearance  of  section  through  a  fi.xed  specimen  of  uterus 
containing  multiple  fibromyomata.  One  of  the  tumors,  n, 
is  very  cellular.  Its  yellow  color  is  indicated  by  the  darker 
shade  in  the  photograph.  It  contains  an  area  of  haemor- 
rhage. 

type  of  cell  and  stroma  indicates  malignancy 
and  that  the  presence  of  the  hyalinization  is 
an  important  factor  in  its  pathogenesis.  It 
may  be  concluded  that  these  cellular  changes 
are  a  phenomenon  of  degeneration  coincident 
with  fibrosis  and  hyalinization  rather  than  a 
manifestation  of  the  exaggerated  productive 
and  reactive  phenomena  which  characterize 
real  malignant  tumors.  The  origin  of  the  cells 
wliich  take  on  tliis  unusual  type  of  change  is 
somewhat  uncertain  but  from  the  cellular 
relations  it  seems  that  many  of  these  very 
large  mononucleated  and  multinucleated  cells 
are  modified  muscle  cells  while  others,  from 
their  position  in  relation  to  minute  vascular 
channels,  appear  to  originate  from  endothelial 
cells. 

The  morphology  of  these  giant  cells  is  chs- 
tinctly  difterent  from  that  of  the  so  called 
foreign  body  giant  cells  which  are  found  in 
many  tumors,  in  the  lesions  of  the  infectious 
granulomata,  and  in  the  \-icinitv  of  various 


Fig.  17.  Case  11,  (213999)  (Mitoses  12,000  in  i  cubic 
millimeter.)  Natural  size  of  a  section  through  the  fi.xed 
specimen.  The  smooth  appearance  of  the  cut  surface  is 
evident  in  contrast  to  the  fibrous  appearance  of  the 
ordinani'  libroid. 

foreign  bodies  in  the  tissues.  Those  appear- 
ing in  the  tumors  in  our  series  should  be 
classed  as  true  tumor  giant  cells.  In  a  few  of 
the  tumors  studied,  however,  there  is  a  tend- 
ency to  the  formation  of  the  foreign  body 
giant  cells.  This  tendency  is  marked  in  only 
one  of  the  tumors  (Case  7,  Fig  5).  In  these 
figures  numbers  of  giant  cells  of  this  type  are 
scattered  throughout  various  portions.  They 
are  characterized  by  a  compact,  densely 
acidophilic  staining  cytoplasm  with  numerous 
small  oval  or  round  nuclei  centrally  located. 
These  cells  probably  have  their  origin  in 
modified  connective  tissue  stroma  cells  or  in 
some  type  of  wandering  cell.  In  contrast  with 
these  cells  are  the  characteristic  tumor  giant 
cells  which  have  irregularly  shaped,  lightly 
staining,  indistinct  bodies  with  very  large, 
unequally  sized,  irregularly  shaped,  deeply 
staining  nuclei  usually  arranged  in  a  ring  at 
the  periphery  of  the  cell  body.  Many  of  these 
nuclei  have  very  large  densely  staining 
chromatin  granules,  and  often  the  chromatin 
is  disposed  in  threads  (Fig.  2).  In  many  of 
the  sections  of  the  very  malignant  tumors 
many  very  large  cells  are  found  undergoing 
unusual  forms  of  mitosis.  But  typical  multi- 
nucleated giant  cells  with  nuclei  in  the  stages 
of  mitosis  have  not  been  found.  This  leads 
to  the  conclusion  that  the  true  tumor,  multi- 
nucleated giant  cell  forms  by  the  direct,  or 
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amitotic  di\-ision  of  tiie  nucleus.  Such  divid- 
ing nuclei  are  in  fact  frequently  seen. 

Direct  cell-division  of  tumor  cells.  Through- 
out the  tissue  of  a  large  proportion  of  these 
uterine  tumors  are  seen  nuclear  forms,  the 
morphology  of  which  can  be  interpreted  only 
as  that  of  cell  di^ision  by  the  direct  or  amitotic 
method.  This  is  particularly  true  of  those 
tumors  which  do  not  belong  to  the  more 
malignant  type,  containing  no  mitotic  figures, 
and  the  growth  of  which  cannot  be  accounted 
for  by  mitotic  cell  di\ision.  The  drawings  and 
the  photographs  of  nuclei  thus  dividing  will 
give  a  general  impression  of  the  phenomena 
as  seen  in  the  sections.  There  are  two  dis- 
tinct fonns  of  such  nuclear  division.  One  of 
these  is  seen  in  the  large  nuclei  of  the  large 
h\^erchromatic  giant  cells  described  in  the 
preceding  paragraph.  These  nuclei  may 
divide  equally,  but  more  often  the}'  divide 
unequally  by  a  process  of  lengthening  and 
constriction  at  the  middle;  the  two  portions 
are  pulled  apart,  a  large  strand  of  nuclear 
material  connecting  them,  thus  assuming  a 
distinct  dumb-bell  shape  (Fig.  6).  The  other 
form  of  direct  nuclear  division  is  seen  in  the 
tumor  cells  of  ordinary  size,  of  long  or  short 
oval  shape,  or  with  rounded  nuclei.  The 
cleavage  is  usually  preceded  by  a  distinct 
indentation  on  one  side  of  the  nucleus  before 
it  is  separated  into  two  equal  parts.  The 
line  of  cleavage  is  in  a  distinctly  oblique 
direction,  the  degree  of  obliquity  being 
greater  in  the  shorter  and  plumper  nuclei 
(Fig.  7).  Occasionally  nuclei  of  great  length 
will  be  seen  evidently  dividing  almost  simul- 
taneously by  a  multiple  cleavage  so  that  a 
chain  of  attached  oval  nuclei  results  (Fig.  6). 

The  conclusion  is  apparently  justified  that 
the  direct  cellular  division  observed  accounts 
for  the  tumor  growth  in  the  growing  tumors 
which  show  no  signs  of  growth  by  mitosis. 
The  subject  of  amitotic  cell  division  is  dis- 
cussed at  some  length  by  Wilson  in  his  book 
on  the  cell.  He  emphasizes  three  points  of 
special  interest  in  this  connection: 

1.  Cells  undergoing  amitotic  division  have 
a  tendency  to  become  larger  in  size  than  other 
cells  of  the  same  tissue  type. 

2.  The  cells  have  a  tendency  to  nuclear 
division  without  division  of  the  cytoplasm, 


thus  producing  multinucleated  giant  cells. 
Both  of  these  tendencies  are  very  definitely 
illustrated  in  the  large  nuclei  of  the  tumor 
giant  cells  which  so  frequently  characterize 
these  tumors  and  especially  those  not  show- 
ing definitely  malignant  tendencies. 

3.  Direct  cell  division  is  an  indication  of 
degeneracy  of  the  cells  involved. 

On  this  last  point  Wilson  quotes  von  Rath: 
"When  once  a  cell  has  undergone  amitotic 
division  it  has  received  its  death  warrant;  it 
may  indeed  continue  for  a  time  to  divide  by 
amitosis,  but  inv-ariably  perishes  in  the  end." 
Wilson  states,  however,  that  this  is  probably 
an  extreme  view  as  there  are  definite  examples 
to  the  contrary  in  lower  forms  of  Hfe.  It  may 
be  assumed,  therefore,  that  the  direct  nuclear 
division  which  was  so  frequently  seen  in  the 
tumors  of  this  series  undergoing  fibrosis  and 
hyalinization  as  well  as  the  marked  tendency 
to  giant  cell  formation  under  the  same  condi- 
tions is  a  manifestation  of  biologically  re- 
gressive cellular  changes. 

Kimura  has  recently  reported  an  interesting 
and  important  piece  of  work  which  throws 
additional  light  on  the  problem  of  the  relation 
of  mitotic  figures  (or  evidence  of  frequent 
indirect  cell  division)  to  malignancy.  The 
purpose  of  his  experiments  is  to  show  the 
influence  of  the  X-ray  on  the  growth  and 
invasive  power  of  malignant  tumor  tissue, 
using  susceptible  animals  (mice)  and  artificial 
tissue  cultures  in  parallel  series.  An  appro- 
priate dosage  of  X-ray  rendered  the  cancer 
tissue  incapable  of  invading  the  susceptible 
animals  but  the  artificial  cultures  of  the 
irradiated  cancer  tissue  grew  just  as  freely  as 
the  control  tissue  cultures.  The  remarkable 
fact  was  noticed  that  the  tissue  exposed  to 
the  X-ray  grew  in  artificial  culture  without 
any  mitotic  figures .  wliile  the  control  tissue 
grew  with  large  numbers  of  mitotic  figures. 
The  type  of  cell  division  concerned  in  the 
growth  of  the  tissue  which  had  lost  its  in- 
vasiv'e  power  in  animals  must  hav'e  been  the 
direct  or  amitotic  tvpe.  It  seems  that  the 
process  of  mitotic  cell  division  had  some  rela- 
tion to  the  malignancy  of  the  tumors  and  that 
with  the  loss  of  their  mitotic  figures  they  lost 
their  invasive  powers.  These  interesting  Je- 
suits are  in  harmony  with  the  facts  observed 
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TABLE    I. — TABULATED    FINDINGS    IN    72    CASES    OF    MALIGNANT    MYOMATA    AND    RELATED 

TUMORS    OF    THE    UTERUS 


Mitotic  Figures* 

Cells 

Case 

Giant 

Opera- 
tive 

Recurrence 

Death 

after 

Diagnosis  at  operation 

In  V12  micro- 
scopic 6eld 

In 

cmm. 

Size  and  shape 

cells 

death 

operation 

I 

33870 

120/100 

4800 

2,  spindle 

Many 

No 

Yes 

±l4  mos. 

Sarcoma 

2 

77121 

60/100 

2400 

4,  round,  oval  and 
mixed 

Many 

No 

Yes 

? 

Sarcomatous 

3 

125614 

190/100 

7600 

3,  spindle  and  mixed 

Few 

No 

Yes 

9  mos. 

Sarcoma? 

4 

207128 

300/100 

12000 

3,  mixed 

Many 

No 

Yes 

6  wks. 

Spindle-celled  sarcoma 

S 

239225 

175/100 

7000 

2.  round,  oval 

Many 

No 

Yes 

12  mos. 

Mixed-celled  sarcoma 

6 

5501 1 

5S/ioo 

2200 

2,  spindle 

None 

No 

No.  7  mos. 

No 

Sarcomatous 

7 

64S88 

64/100 

2560 

2,  spindle,  round 

Foreign 

body 

Few 

No 

Yes 

3  mos. 

Degeneration  and  necrobiosis^ 

8 

38352 

I 00/ 100 

4000 

2.  oval  and  mixed 

No 

Yes 

6  wks. 

Sarcoma 

9 

111435 

93/100 

3720 

3,  round,  oval  and 
mixed 

Few 

No 

Yes 

I  mo. 

Sarcoma 

10 

ZI9219 

141/100 

5640 

I,  spindle,  oval 

Few 

No 

Yes 

17  mos. 

Necrobiosis^ 

II 

213833 

58/100 

2320 

2,  oval 

Few 

No 

Yes 

2  mos. 

Sarcoma 

12 

213999 

300/100 

12000 

2,  round,  oval 

Few 

No 

Yes 

13  mos. 

Sarcoma 

13 

255090 

120/100 

4800 

1 ,  mixed 

Few 

No 

No,  4  mos. 

No 

Sarcoma                        • 

14 

45651 

14/100 

560 

2,  round,  oval 

None 

No 

No,  9  yrs. 

Degeneration.    Fibroid 

IS 

85077 

5/100 

200 

2,  round,  oval 

None 

No 

No,  3  yrs. 

Myxosarcoma.    Degeneration 

16 

103207 

13/100 

520 

r,  oval 

None 

No 

No,  5  mos. 

Sarcomatous  fibroid 

17 

i6q45o 

10/100 

400 

2,  round,  oval 

None 

No 

No,  3  yrs. 

Angiomatous  fibroid 

18 

176S16 

20/100 

800 

I,  round,  oval 

None 

No 

No,  I  yr. 

Sarcoma* 

19 

184003 

17/100 

680 

2,  round,  oval 

None 

No 

Sarcoma 

20 

186793 

5/100 

200 

I,  spindle,  oval 

None 

No 

No,  2}^  yrs. 

Early  myxosarcoma 

21 

201753 

6/100 

240 

I ,  oval 

None 

No 

No,  10  mos. 

Spindle-celled  sarcoma 

22 

224262 

6/100 

240 

I,  spindle,  oval 

None 

No 

Myosarcoma 

23 

239181 

20/100 

800 

2,  mixed 

Few 

No 

No,  I  yr. 

Myosarcoma 

24 

1591 

S/ioo 

320 

Varies 

Many 

No 

No,  13  yrs. 

Sarcoma 

25 

93251 

None 

None 

I,  spindle,  oval 

Few 

No 

No,  3K  yrs. 

Sarcoma? 

26 

187053 

Very  few 

2,  mixed 

Few 

No 

Secondary  hypertrophy 

27 

215251 

None 

None 

r,  mixed 

Small  areas 

No 

No,  I K  yrs. 

Cellular 

28 

224819 

Very  t'ew 

I,  spindle,  oval 

Few 

No 

No,  16  mos. 

Fairly  cellular 

29 

229935 

None 

None 

Varies 

Many 

No 

No,  14  mos. 

Sarcomatous 

30 

238918 

None 

None 

2,  mixed 

Few 

No 

No,  I  yr. 

Myosarcoma 

31 

241253 

None 

None 

2,  spindle,  oval 

Few 

No 

No,  II  mos. 

Fairly  cellular 

32 

242747 

None 

None 

2,  mixed 

Few 

No 

No,  11  mos. 

Secondary  hypertrophy 

33 

248318 

None 

None 

2,  mixed 

Many 

No 

No,  10  mos. 

Malignancy 

34 

265765 

None 

None 

2,  round,  oval 

Small  areas 

No 

No,  3  mos. 

Fairly  cellular 

35 

6613 

Very  few 

I,  spindle,  oval 

Few 

No 

Sarcoma 

36 

9105 

Very  few 

2,  spindle,  oval 

Few 

No 

No,  11  yrs. 

Sarcoma 

37 

37931 

None 

None 

I,  spindle,  oval 

Few 

No 

No,    0  yrs. 

Sarcomatous  degeneration 

38 

51308 

None 

None 

I,  spindle,  oval 

None 

No 

No,    8  yrs. 

Sarcoma? 

39 

593 1 7 

None 

None 

1,  mixed 

None 

No 

No,    5  yrs. 

Sarcomatous  changes? 

40 

59792 

None 

None 

I .  mixed 

None 

No 

Degenerative  sarcoma? 

41 

54214 

None 

None 

2,  mixed 

None 

No 

No,    7  yrs- 

Sarcomatous  degeneration 

42 

75009 

None 

None 

I,  mixed 

None 

No 

No,    5  yrs. 

Fibrous  sarcoma  or  myosarcoma 

43 

76296 

Very  few 

2,  spindle  and  oval 

None 

No 

Sarcomatous 

44 

88314 

Very  few 

I ,  mixed 

None 

No 

No,    6  yrs. 

Sarcoma 

45 

94437 

Very  few 

I,  spindle,  oval  " 

None 

No 

No,  18  mos. 

Sarcoma? 

46 

132Q34 

None 

None 

2,  mixed 

None 

No 

No,    5  yrs. 

Cystic  degeneraton. 

47 

170677 

None 

None 

2,  spindle,  oval 

None 

No 

No,    2  yrs. 

Hjemangioma 

48 

iSoioi 

Very  few 

I,  spindle,  oval 

Few 

No 

Secondary  hyperplasia 

40 

136S05 

None 

None 

2,  spindle,  oval 

Few 

No 

No,  2>^yrs. 

Secondary  hyperplasia. 

50 

189824 

Very  few 

2,  round  and  oval 

None 

No 

No,  2  yrs. 

Very  cellular 

51 

194810 

None 

None 

2,  spindle,  oval 

None 

No 

Fairly  cellular 

52 

197431 

Very  lew 

2,  spindle,  oval 

None 

No 

No,  2  yrs. 

Secondary  hyperplasia 

53 

207^89 

None 

None 

I,  spindle,  oval 

None 

No 

No,  9  mos. 

Farly  myosarcoma 

54 

?o8.c63 

None 

None 

I ,  spindle 

None 

No 

Died  3  '^' 

mos. 

Cellular 

55 

2 203 J 9 

Very  few 

I,  mixed 

None 

No 

Cellular 

56 

22^532 

Very  few 

2,  mixed 

None 

No 

Metastasis? 

Early  sarcoma 

c? 

228^19 

Very  few 

_2,  mixed 

None 

No 

Fairly  cellular 

58 

228S=;3 

Very  few 

I,  irregular 

None 

No 

No.  IS  (DOS. 

No 

Secondary  hyperplasia 

59 

2372S7 

None 

None 

r,  spindlv-,  oval 

None 

No 

Cellular  areas,  secondary  hyper- 
plasia 
Very  cellular 

60 

243528 

None 

None 

I,  irregular 

None 

No 

N"©,  I  yr. 

No 

61 

248302 

None 

None 

2,  spindli^,  oval 

Few 

No 

No,  7  H  mos. 

No 

Cellular 

62 

254173 

None 

None 

I,  spindle 

None 

No 

No,  7  mos. 

No 

Myosarcoma^ 

63 

258667 

None 

None 

I,  spindle,  oval 

Few 

No 

No,  5  mo<;. 

No 

Cellular,  probably  early  sarcoma 

64 

2-8698 

Very  few 

I,  round,  spindle 

None 

No 

No,  5  n-os. 

No 

Spindle  cell  sarcoma 

65 

258852 

None 

None 

I,  irregular 

None 

No 

No,  5  n-os. 

No 

Fairly  cellular 

66 

259958 

None 

None 

2,  irregular 

None 

No 

No 

Early  sarcoma 

67 

175048 

No  spncinien 

^0 

Fairly  cellular 

68 

199649 

No  specimen 

No 

Fairly  cellular 

60 

205.531 

No  specimen 

Mo 

Fairly  cellular 

70 

247494 

No  specimen 

No 

0  mos.  ? 

Cellular,  degenerating 

71 

250107 

No  specimen 

No 

No,  9  mos. 

Very  cellular 

72 

7O70'^C 

Nn   cnprilTipn 

No 

TnoDfrable 

T,i  mos. 

No  pxaminntion 

(For  footnotes  see  opposite  page.) 
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in  the  group  of  malignant  uterine  tumors  in 
this  series  since  only  those  tumors  which  con- 
tained large  numbers  of  mitotic  ligures  were 
able  so  successfully  to  invade  the  tissues  as  to 
recur  after  removal. 

Tumor  cell  dijferenliation.  While  it  is  true 
that  in  many  of  the  more  malignant  of  these 
tumors  there  is  a  decided  decrease  in  those 
characteristics  which  are  considered  as  signs 
of  differentiation,  still  in  practically  all  a 
greater  or  lesser  degree  of  spindle  shape, 
polarity,  and  ahgnment  of  the  tumor  cells 
is  recognizable.  In  some  of  the  most  malig- 
nant this  is  very  pronounced,  much  more  so 
than  in  many  of  the  cellular  tumors  which 
e\'idently  have  Httle  if  any  real  malignancy. 
This  may  be  easily  seen  by  comparing  the 
appearance  of  the  sections  in  Figure  8.  1  here- 
fore,  it  is  evident  that  the  presence  or  absence 
of  these  characteristics  is  not  an  essential 
criterion. 

The  one  dependable  microscopic  feature  so 
far  considered  is  clearly  that  of  abundant 
mitotic  figures  in  the  extremely  malignant 
cases.  The  question  of  the  existence  of  other 
constant  criteria  should  be  considered.  It 
seems  to  me  that  the  most  important  micro- 
scopic features  aside  from  the  frequency  of 
mitoses  are: 

I.  The  large  size  of  the  great  mass  of  the 
tumor  cells  in  a  given  case,  and  a  marked 
inequaUty  in  their  size.  In  those  very  malig- 
nant tumors  which  are  characterized  by  this 
type  of  cellular  structure  many  abnormally 


FOOTNOTES   FOR  T.\BLE  I 

'The  computation  to  determine  the  number  ol  mitotic  figures  in  a 
cubic  millimeter  of  tumor  tissue:  Diameter  of  oil  immersion  field — 0.170 
mm.;  radius — 0.0S5  mm.;  area  of  one  field — (3. 1416  limes  the  square  of 
the  radius)  0.023698  sq.  mm.  Taking  the  average  thickness  of  section 
as  o.ori  mm.  the  cubic  contents  ot  one  microscopic  field  would  be 
0.000249678  cmm.  or  approximately  0.00035  cmm.,  or  i/.iooo  of  a 
emm.  Therefore  having  determined  the  number  ol  mitotic  figures  in 
100  fields  the  number  in  a  cubic  millimeter  would  be  4000  times  the 
average  number  in  one  field  or  40  times  the  number  in  100  fields. 

•  A  vaginal  myomectomy.  .\t  firct  operation  the  mali.qnancj'  was  not 
discovered,  but  it  was  discovered  at  a  second  operation  following  re- 
currence. 

'  At  first  operation,  a  subtotal  abdominal  hysterectomy  was  done; 
the  ma'ignancy  was  not  recognized.  A  second  operation  was  done 
because  of  recurrence. 

*In  this  case  the  removal  of  the  tumor  mass  was  not* accomplished, 
but  was  discontinued  before  completion.  A  tube  was  left  in  the  abdom- 
inal wound  to  facilitate  radium  treatments,  of  which  the  patient  subse- 
quently had  a  number;  also  X-ray  treatments  were  given.  The  patient 
was  alive  at  the  end  of  a  year. 

'  The  patient  died  three  and  one-half  months  after  the  hysterectomy 
from  an  acute  peritonitis,  following  a  cholecystectomy;  the  death  had  no 
relation  to  the  previous  conditions. 

'  Fragments  only  removed.  Tumor  regarded  as  inoperable  and  not 
removed. 


large  mitotic  figures  are  apparently  invariably 
found  (Fig.  i),  and  such  figures  otherwise 
unusual  in  their  morphology. 

2.  The  relative  decrease  in  the  amount  of 
fibrous  stroma. 

3.  The  growth  among  the  tumor  cells  of 
blood  vessels  with  very  thin  walls  or  with 
walls  entirely  wanting. 

4.  The  relative  increase  in  the  size  of  the 
nucleus  of  the  tumor  cells  as  compared  with 
the  mass  of  the  cytoplasm  of  the  cell  body. 

While  all  these  changes  are  important, 
careful  study  of  the  material  shows  that  none 
is  constant,  that  is,  invariably  present  in  the 
very  malignant  tumors  and  always  absent  in 
those  not  malignant.  Notwithstanding  this 
fact  it  is  well  to  note  that  the  tumors  com- 
posed of  a  mass  of  closely  packed  cells  of  very 
large  size  are  invariably  extremely  maUgnant, 
although  it  is  not  true  that  all  the  malignant 
tumors  have  this  particular  morphology. 

It  would  be  rash  to  maintain  that  other 
constant,  easily  recognizable  microscopic  cri- 
teria of  this  particular  type  of  malignancy  do 
not  exist;  but  up  to  the  present  time  I  have 
not  been  able  to  recognize  anj'  single  criterion 
which  is  constant  aside  from  the  peculiarities 
in  mitoses,  although  the  presence  of  several  of 
the  prominent  characteristics  when  occurring 
in  combination  may  possibly  be  sufi&cient  to 
insure  the  accuracj'  of  the  diagnosis  of  malig- 
nancy without  gi^ing  any  attention  to  the 
question  of  mitotic  figures. 

Frequency  of  occurrence.  Reference  to  the 
literature  indicates  that  frequently  efforts 
have  been  made  to  estimate  the  incidence  of 
the  malignant  non-epithelial  tumors  of  the 
uterus  as  compared  with  the  total  number  of 
cases  of  uterine  fibroids.  Table  II  gives  an 
idea  of  some  of  the  results.  The  wide  varia- 
tion in  these  estimates  is  no  doubt  largely  due 
to  the  absence  of  uniform  standards  rather 
than  to  actual  variation  in  the  incidence  of 
the  mab'gnant  tumors. 

The  72  cases  in  the  present  series  in  which 
the  cellular  and  definitely  malignant  tumors 
are  included  were  examined  in  the  Mayo 
Clinic  during  the  years  1906  to  191 8  and  3 
months  of  the  year  191 9,  during  which  time 
operation  was  done  in  approximately  4,000 
cases  of  uterine  fibroids.    However,  in  order 


236 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


to  obtain  relative  figures  which  will  have 
much  value  as  an  indication  of  the  real  inci- 
dence of  these  tumors  of  varying  degrees  of 
malignancy,  it  will  be  necessary  to  make  the 
comparison  from  material  collected  over 
somewhat  shorter  periods,  since  only  during 
the  past  few  years  has  suiificientjy  painstaking 
investigation  been  made  of  all  the  fibroids 
which  are  removed  at  operation  to  insure  the 
recognition  of  practically  all  the  unusual 
myomata,  particularly  those  of  the  lesser 
degrees  of  malignancy.  Among  the  968  cases 
of  operation  for  removal  of  tibromyomata  dur- 
ing the  two  years  191 7  and  191 8,  were  6  cases 
of  the  most  malignant  type,  those  tumors 
containing  from  2,200  to  12,000  mitotic  figures 
to  the  cubic  millimeter.  When  the  tumors 
ha\nng  from  200  to  800  mitotic  figures  to  the 
cubic  millimeter  are  included  there  are  12 
in  all;  and  including  all  these  with  the 
remainder  of  the  series,  that  is,  those  having 
the  cellular  structure  but  lacking  the  frecjuent 
mitoses,  gives  38  in  all.  The  percentage  for 
the  first  group  was  0.62,  for  the  first  and 
second  groups  together  i .  25,  for  the  three 
groups  4.00. 

During  the  period  from  1910  to  1918  in- 
clusive the  total  number  of  fibroid  operations 
was  3,297;  only  13  cases  (0.39  per  cent)  be- 
longed to  the  very  malignant  group;  adding 
the  9  cases  of  the  second  group,  there  are  22 
cases  (0.67  per  cent).  The  figures  for  the 
third  group  of  this  longer  period  are  too  in- 
exact to  be  included.  When  the  figures  for 
the  two  year  period  and  those  for  the  nine 
year  period  are  compared  the  percentages  for 
the  shorter  period  are  found  to  be  definitely 
larger;  and  it  is  probably  safe  to  conclude  that 
these  larger  percentages  more  nearly  repre- 
sent true  conditions. 

A  comparison  of  the  percentages  for  the 
two  year  period  with  the  figures  taken  from 
those  of  other  observers,  as  shown  in  Table  II, 
leads  one  to  believe  that  in  a  rough  way  those 
series  which  give  percentages  less  than  i  per 
cent  are  made  up  of  only  the  most  malignant 
tumors,  those  in  Group  i.  Tliis  would  include 
such  groups  of  cases  as  Broun's  1,500  cases 
at  the  Woman's  Hospital,  New  York,  and 
the  337  cases  of  Noble.  Those  series  giving 
percentages  between  i  and  2  are  probably 
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TABLE  II. — FREQUENCY  OF  NON-EPITHELIAL 
MALIGNANT  UTERINE  TUMORS  AS  COMPARED 
WITH     FREQUENCY     OF     FIBROIDS 

Fibroids 


Proper  and  Sim(»snn  357 

Miller  g750 

Lewis it:iS 

Olshausen .  .  6470 

Kelly  and  Noble,  ,  2274 

Winter 500 

Winter 233 

Noble 337 

Kelly  and  Cullen 1400 

Martin 205 

Fehling jOQ 

Hroun,  W'oman's  Hosp.,  N.  Y.  1500 

Warner 100 

Including  all  "cellular". . . . 

■'  Sarcomata  "  only 

Geist 2io 

Present  series c68 

IQI7-I9i8 

tgo6-igi8   j2g7 


made  up  largely  of  cases  that  would  be  in- 
cluded in  our  Groups  i  and  2.  The  higher 
figures  are  no  doubt  in  series  which  include 
not  only  the  more  malignant  types  but  also 
practically  all  of  the  cellular  tumors,  the 
majority  of  which  manifestly  show  little  ma- 
lignancy clinically  and,  as  we  have  shown, 
contain  few  or  no  mitotic   figures. 

Degrees  of  malignancy  and  relation  of  the 
different  types  of  tumors.  Three  questions  still 
remain  to  be  considered,  (i)  The  degree  of 
malignancy  of  the  tumors  which  are  classified 
outside  of  the  group  of  manifestly  malignant 
tumors,  but  including  tumors  none  of  which 
recurred  after  removal  (Groups  2  and  3). 
(2)  The  question  of  the  biologic  relationship 
between  these  less  malignant  tumors  and  the 
most  malignant  ones.  Arc  they  a  fixed  type 
of  tumor,  or  are  they  simply  in  a  stage  of 
metamorphosis,  representing  a  transition 
stage  between  the  ordinary  fibroid  with  its 
mature,  fully  differentiated  type  of  cell  and 
the  real  cancer?  (3)  Is  it  not  possible  that 
these  very  cellular  myomata  with  short 
spindle  cells  and  short  plump  nuclei  and  an 
occasional  mitotic  figure  are  simply  ordinary 
fibromyomata  in  an  actively  growing  phase, 
and  at  a  later  period  may  they  not  cease  their 
active  growth  and  become  ordinary  fibroids 
with  the  structure  that  the  majority  of  fibroids 
possess?  With  regard  to  the  last  of  these 
questions  it  seems  possible  that  there  may  be 
a  stage  of  growth  in  which  the  balance  may- 
turn  in  either  direction,  on   the   one   hand, 
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back  to  the  fully  differentiated  t}-pe  and,  on 
the  other,  to  a  still  more  active  tumor  growth 
in  which  the  cells  vary  more  \ndely  from  the 
adult  type  and  in  which  the  increased  rate  of 
growth  and  increased  power  to  invade  tissue 
is  indicated  by  an  increase  in  mitotic  tigures. 

With  regard  to  the  first  two  of  these  ques- 
tions the  positive  opinion  seems  justifiable, 
although  not  proved,  that  the  actively  growing 
tumors  which  contain  an  appreciable  number 
of  mitotic  figures  are  in  a  stage  of  transition 
toward  actual  malignancy  and,  if  undisturbed, 
will  become  malignant. 

A  tentative  classification  of  the  tumors  of 
this  series,  exclusive  of  those  in  the  first  group, 
those  definitely  maUgnant,  is  as  follows: 
Group  2  includes  those  with  a  mitotic  figure, 
content  of  from  200  to  800  to  the  cubic  milli- 
meter and  should  be  looked  on  as  in  a  transi- 
tion stage,  border-line  tumors  between  the 
definite  malignant  group  and  the  remaining 
group  of  cellular  tumors.  The  cases  in  Group 
3  are  premahgnant  and  presumably  have 
malignant    tendencies. 

Gross  cliaracterislics.  These  uterine  tumors 
appearing  in  the  locations  of,  and  in  form  and 
general  appearance  resembling  fibromyomata, 
have  a  color  and  consistency  which  as  a  rule 
are  characteristic;  and  it  should  be  remem- 
bered that  they  occur  frequently  in  the  uterine 
ligaments  and  other  locations  where  fibro- 
myomata are  found.  The  color  is  difficult  to 
describe  but  is  remembered  when  once  seen 
and  recognized.  It  may  be  said  to  be  a  shade 
including  pink,  yellow,  and  gray.  Fixed  gross 
specimens  have  a  yellowish  tinge,  which  dis- 
tinguishes them  from  the  ordinary  fibroid. 
The  tissue  is  much  softer  and  has  a  smooth 
homogenous  cut  surface  as  compared  with  the 
firm  fibrous  surface  of  the  usual  fibroid,  and 
is  decidedly  more  friable.  In  the  definitely 
malignant  forms  the  tumor  mass  is  still  more 
friable  and  varies  in  color,  due  to  haemorrhage 
and  degenerative  and  necrotic  changes.  In 
most  of  the  tumors  of  the  definitely  malig- 
nant tj-pe,  the  infiltration  and  destruction  of 
the  uterine  and  other  pehic  structures  in- 
volved is  e\ident,  but  the  less  mahgnant 
forms  are  usually  as  definitely  delimited  from 
the  surrounding  myometrium  ^g  }§  the  ordi- 
nary fibroid, 


T.^BLE     III. — MORTALITY      PERCENTAGES      FOR 

COXSECUTI\'E  OPERATIONS  FOR  REMOVAL  OF 

FIBROIDS    OF    THE    L'TERUS 

Mortality 

Cases  Percentage 

Woman's  Hospital,  New  York  (Broun) J300  1.86 

Woman's  Hospital,  New  York  (igiS) 262  i .  53 

Deaver 750  1.73 

Frank  and  Brethauer 400  1.75 

St.  Mary's  Hospital  (Mayo  Clinic,  1916,  1917, 

and  igi8) ngg  i.ig 

St.  Mary's  Hospital,(l9i2-iQi8) 2774  1.59 

Metastasis.  Definite  indications  of  metas- 
tasis to  distant  organs  were  not  found  in  any 
of  these  cases.  From  the  findings  at  opera- 
tion and  from  the  subsequent  histories  of  the 
fatal  cases  there  was  e\idence  of  extensive 
local  and  abdominal  metastasis. 

Clinical  cliaracterislics.  The  striking  feature 
of  the  pre-operative  history  is  its  resemblance 
to  the  history  of  the  ordinary  fibroid  case  and 
the  entire  absence  of  any  points  in  the  his 
tory  or  physical  examination  which  make  it 
possible  to  suspect  maUgnancy  except  in 
those  cases  in  which  the  extension  is  so  far 
advanced  as  to  make  operative  cure  or  any 
other  cure  impossible. 

In  the  first  group,  2  patients  only  were 
Hving  without  recurrence,  one  7,  and  one  4 
months.  One  of  these  patients  had  the  small- 
est tumor  of  the  group,  2  centimeters  in  diam- 
eter; it  w^as  interstitial  in  location,  without 
macroscopic  e\idence  of  infiltration,  and  it 
had  the  smallest  number  of  mitotic  figures  of 
any  of  the  tumors  included  in  the  group,  2,200 
in  the  cubic  millimeter.  The  other  patient 
reported  no  signs  of  recurrence  4  months 
subsequent  to  operation.  The  tumor  in  this 
case  w-as  large,  subserous,  pedunculated,  17 
centimeters  in  (diameter,  and  adherent  to  the 
omentum.  Not  including  the  very  small 
tumor  just  mentioned  there  w-ere  2  cases  in 
which  the  tumors  were  located  interstitially; 
they  showed  no  definite  macroscopic  e\idence 
of  infiltration  beyond  the  uterine  body  Both 
of  these,  however,  recurred  and  were  fatal 

As  compared  with  other  t}-pes  of  mahgnant 
tumors  non-epithehal  uterine  tumors  are 
said  to  be  comparatively  low  grade  in  malig- 
nancy. This  seems  to  be  true  in  so  far  as 
metastasis  in  distant  organs  is  concerned.  In 
the  present  series  definite  indication  of  distant 
metastasis  was  not  found  in  any  case.  But 
from  the  standpoint  of  rapid  and  extensive 
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infiltration  these  tumors  must  be  classified 
as'  extremely  malignant. 

A  comparison  of  the  ages  of  the  patients  in 
the  different  groups  of  the  series  at  the  time 
of  operation  shows  that  as  a  group  the  pa 
tients  with  ^•ery  malignant  tumors  averaged 
50  years,  while  all  the  others  averaged  40J/2 
years.  The  patients  included  in  Group  2, 
with  the  border-Une  tumors,  averaged  41 
years.  A  rapidly  growing  tumor  at  or  after 
menopause  is  very  suggestive  of  this  type  of 
malignancy. 

Treatment.  Five  cases  in  this  series  were 
treated  postoperatively  with  the  X-ray  and 
radium,  but  the  after-histories  indicate  that 
no  cures  were  accomplished  in  those  cases  in 
which  the  operative  and  nucroscopic  examina- 
tions indicated  extreme  malignancy.  One 
case  (Case  18)  is  of  special  interest  in  this 
connection.  The  tumor  microscopically  be- 
longed to  the  group  of  border-line  or  transi- 
tion tumors  haAing  800  mitotic  ligures  to  the 
cubic  millimeter;  at  operation  suJi  extensive 
adhesions  were  found  that  the  tumor  could 
not  be  removed.  The  patient  was  gi\en  pro- 
longed X-ray  and  radium  treatment.  After 
two  and  one-half  years  she  is  aUve  and  appar- 
ently well  with  some  regression  of  the  tumor. 

The  present  plan  of  surgically  removing  all 
uterine  fibroids  of  appreciable  size  seems  to  be 
the  procedure  of  choice.  The  low  operative 
mortality  figures  which  are  shown  by  the 
work  of  skilled  surgeons  in  the  better  hos- 
pitals are  an  argument  in  favor  of  the  opera- 
tive method. 

In  the  present  series  of  72  cases  there  were 
no  operative  deaths.  This  remarkable  ab- 
sence of  fatalities  in  a  group  of  cases  of  so 
serious  a  nature  must  be  looked  on  in  a  degree 
as  accidental  as  is  indicated  by  the  usual 
operative  mortality  percentages  in  operations 
for  fibromyomata. 

Terminology.  Several  different  names  have 
been  used  to  designate  the  maUgnant  non- 
epithelial  tumors  of  the  uterus  of  the  type 
discussed.  Among  these  may  be  mentioned 
"sarcoma,"  "myosarcoma,"  "myoma  sar- 
comatodes," "leiomyosarcoma,"  "myoma 
malignum,"  "malignant  leiomyoblastoma," 
"malignant  leiomyoma,"  and  "malignant 
myoma."    In  the  interest  of  a  uniform  ter- 


minology   it    seems    well    to   use    the    term 
"malignant  myoma." 

SUMM.\RY 

There  is  eN-ident  need  of  the  establishment 
and  recognition  of  histologic  standards  of 
malignancy  in  the  classification  of  the  non- 
epithelial  uterine  tumors. 

In  the  present  study  the  only  single  con- 
stant microscopic  e\idence  of  definite  malig- 
nancy is  the  presence  of  large  numbers  of 
mitotic  figures. 

Many  of  these  tumors  have  numerous 
large  giant  cells withmultiplehyperchromat- 
ic  nuclei  which  are  often  looked  on  as 
evidence  of  malignancy,  but  they  do  not  con- 
tain mitotic  figures.  There  is  no  e^'idence 
that  such  tumors  are  malignant. 

In  the  less  malignant  tumors  not  contain- 
ing numerous  mitotic  figures  there  are 
morphologic  evidences  of  division  of  tumor 
cells  by  direct  cell  division. 

Clinically  the  majority  of  patients  with 
definitely  malignant  tumors  present  them- 
selves for  treatment  about  the  climacteric 
or  later.  The  tumors  are  difficult  to  distin- 
guish in  the  earlier  stages  from  ordinary 
fibromyomata;  they  are  not  cured  by  X-ray 
or  radium,  and  the  surgical  removal  of  all 
fibroids  of  any  appreciable  size  seems  to  be 
the  best  treatment. 
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TREATMENT  OF  TUBERCULOUS  OSTEO-ARTHRITIS  BY  BONE  GRAFTS 

By  CARLOS  ROBERTSON  LAVALLE,  Bl'enos  Aires,  Argentine 

Professor  of  Pathology  of  the  Faculty  of  Medicine  of  Buenos  Aires 


SURGEONS  of  a  few  years'  experience 
have  had  occasion,  as  time  has  gone 
by,  to  re\'icw  all  the  modifications, 
each  one  less  mutilating,  of  the  methods  by 
which  tuberculous  osteo-arthritis  has  been 
treated.  We  have  passed  through  the  stages 
of  amputation  of  the  diseased  limb  above 
the  lesion;  total  resection  of  the  diseased 
joint — extirpated  as  one  would  extirpate  a 
tumor — ancl  atxpical  resection,  the  diseased 
portions  being  carefully  sought  out  in  the 
articulation  and  adjoining  bones  in  order  to 
extirpate  them,  interfering  as  little  as  pos- 
sible with  the  cartilaginous  line  of  growth  ancl 
leaving  the  bony  surfaces  in  shape  thereby 
facilitating  the  formation  of  a  new  joint. 

As  regards  the  treatment  in  the  majority 
of  cases,  we  have  today  cast  all  these  methods 
aside,  but  we  should  not  overlook  them  when 
the  patient  has  reached  the  fistulous  stage 
with  resulting  destruction  of  bone  and  soft 
parts,  when  he  is  in  a  state  of  cachexia,  and 
especially  when  he  is  an  aboriginal  in  whom 
the  lack  of  herechtary  immunization  does  not 
assist  in  the  localization  of  the  tuberculous  le- 
sion, the  basis  of  all  conservative  treatment. 
A  study  of  t;he  different  operations  which 
have   been   used   has    taught   surgeons    the 


pathology  of  the  disease.  It  has  demon- 
strated the  various  zones  of  the  process  and 
the  marked  venous  congestion  which  exists 
in  tuberculous  epiphyses,  lesions  which  are 
very  clearly  seen  when  presented  in  the 
pathological  anatomy  of  the  li\ing  subject. 

Deep  cauterization  as  an  alterative  for 
destroying  the  tuberculous  foci,  finally  pro- 
voking cicatricial  sclerosis  of  the  lesion;  the 
filling  up  of  curetted  ca\atics;  and  above  all, 
the  use  of  modifj-ing  subcutaneous  injec- 
tions which  suffocate  and  silence  the  focus 
sometimes  by  surrounding  it  wnth  connective 
tissue,  at  other  rimes  b)'  surrounding  it  with 
fluid,  thus  maldng  it  more  easy  to  draw  olT  the 
products  of  the  infection  by  repeated  punc- 
ture— these  are  all  processes  which,  we  may 
say,  introduce  a  new  period  in  the  history  of 
the  treatment  of  the  disease. 

The  treatment  with  tuberculin — a  biologi- 
cal process  practically  dominating  all  former 
methods — heHotherapy,  and  rest  are  today 
procedures  which  have  proved  very  success- 
ful accorchng  to  our  statistics.  These  methods 
have  placed  an  efficacious  means  of  treat- 
ment in  the  hands  of  anj-  who  persistently 
follow  a  consistent  program  of  application. 
The  technique  is  quickly  mastered  even  by 
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those  who  ha\'e  had  not  much  medical  experi- 
ence.    All  this  is  an  advantage. 

The  present  method  of  treatment  is  non- 
radical or  non-surgical.  However,  since  it 
requires  3  and  4  years  to  effect  a  cure,  I  have 
been  interested  in  trying  to  discover  some 
surgical  means  by  which  the  time  could  be 
shortened. 

To  form  a  basis  for  judgment  it  has  been 
necessary  to  study  the  e.xact  causes  of  the 
local  pathological  processes  and  of  the  spon 
taneous   cures   produced   by   the  more   effi- 
cacious therapeutic  procedures. 

Let  us  trrst  study  the  etiology  and  patln)!- 
ogy  of  a  diseased  joint.  The  description  I 
shall  give  is  a  Httle  schematic,  but  it  em- 
braces the  conception  of  the  development  of 
tuberculous  osteoarthritis  as  it  is  presented 
in  the  majority  of  cases  of  slow  progress  wliich 
are  the  more  frequent. 

I  will  touchbriefly  on  the  osseous  formation 
of  the  epiphysis.  The  epiphysis  is  composed 
of  spongy  tissue,  which  is  limited  on  one  side 
by  the  cartilaginous  Hne  of  growth  and  on  the 
other  by  the  articular  surface.  This  surface 
is  not  entered  by  large  vessels  at  any  point 
but  receives  its  blood  vessels  only  from  the 
periosteum  covering  the  lateral  and  periph 
eral  surfaces  of  the  bone,  which  is  reinforced 
by  the  capsule  of  the  joint,  ligaments,  and 
tendinous  insertions  near  which  there  are  also 
blood  vessels.  Hence,  when  the  capsule  is 
overdistended  by  articular  effusion,  its  ves- 
sels are  also  distended  and  thus  because  of 
their  lessened  lumen  the  blood  supply  to  the 
epiphysis  is  diminished. 

Throughout  life  the  osseous  system  is  con- 
stantly active  in  a  struggle  between  the 
osteoblasts,  which  form  bone,  and  the  other 
elements  peculiar  to  the  marrow,  the  marrow 
cells  and  the  myeloplaxes,  the  latter  of  which 
give  way  to  the  osteoclasts,  destroyers  of 
bone;  and  it  is  owing  to  the  greater  pro 
duction  of  osteoblasts  that  the  bone  develops 
in  the  child.  Later,  in  the  adult,  the  osteo- 
blasts and  osteoclasts  are  produced  in  equal 
amounts.  In  old  age,  the  bone  becomes 
thinner,  due  to  the  excess  production  of  the 
osteoclast.  Success  in  the  struggle  sways  from 
one  side  to  the  other  in  the  different  patho- 
logical states  of  the  bone  marrow. 


The  embolism  which  localizes  in  a  bone 
and  which  generally  comes  from  a  primary 
focus,  especially  from  a  lymphatic  gland, 
provokes  a  tuberculous  marrow  infection, 
that  is,  the  bone  marrow  is  sown  with  tuber- 
cular folhcles  which  undergo  mucous  degen- 
eration. Its  elements  become  embryonic  in 
type,  and  its  peripheral  capillaries  are  for  the 
time  being  chlated  while  the  central  capillaries 
near  the  focus,  in  which  abound  tuberculous 
folhcles  undergoing  caseous  degeneration,  are 
obhterated.  These  lesions  produce  a  rarefy- 
ing avascular  osteitis  in  the  trabeculae  of  the 
bone,  which  is  also  toxic  and  partly  due  to 
the  osteoclast. 

The  result  in  the  competition  of  both  sys- 
tems— which,  as  I  have  said,  are  always 
active  and  in  reciprocal  action  throughout 
normal  and  pathological  Ufe — is  that  the 
more  rarefjdng  the  osteitis  becomes  the  less 
is  the  intratrabecular  marrow  helped  in  its 
struggle  to  smother  the  invader;  it  is  over- 
come and  the  tuberculous  process  gains 
ground,  and  therefore  the  alveoh,  every  day 
becoming  larger,  give  better  protection  to  the 
roots,  as  I  may  put  it,  of  the  granulations 
which,  once  the  cartilage  is  destroyed  or 
raised,  penetrate  into  the  syno^^al  cavity  sow- 
ing it  with  tubercles. 

These  predominant  lesions  of  rarefying 
osteitis  are  accompanied  by  a  very  accen- 
tuated venous  stasis  and  by  a  reduction  of 
the  blood  supply  through  the  epiphyseal 
arterioles,  due  to  oedema  of  the  periosteum, 
to  a  distention  of  the  soft  periosticular  tissues 
and  to  lesions  of  mal-position  following  on 
reflex  muscular  contraction — causes  wliich 
act  more  especially  on  the  venous  walls,  which 
are  more  depressible  than  those  of  the  arteri- 
oles, which  are  already  contracted  by  the  ac- 
tion of  the  tuberculous  toxins. 

To  sum  up,  we  have  venous  stasis,  little 
flow  of  arterial  blood,  extravasated  hquids, 
sluggishness  in  metabolism,  lesions  of  mal- 
position through  reflex  muscular  contraction, 
and  rarefying  osteitis.  All  this  assists  in  the 
formation  of  the  granulations. 

Let  us  see  how  the  more  efficacious  thera- 
peutic measures,  rest  and  hehotherapy,  act. 

Rest,  and  here  the  best  results  are  obtained 
from  continued  extension,  acts  as  a  depleting 
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agent  by  uniformly  compressing,  through  the 
medium  of  the  soft  tissues,  the  articulation 
and  the  epiphyseal  surfaces,  facilitating  the 
reabsorption  of  the  extravasated  hquids  in 
the  oedematous  tissues  which  have  undergone 
embryonic  transformation.  Therefore,  it  fa- 
cilitates, by  compression,  the  circulation  of 
the  blood,  it  lessens  the  venous  stasis  for  this 
reason  and  because  it  eliminates  the  conges- 
tion that  mal  position  has  provoked  through 
reflex  muscular  contraction.  This  contrac- 
tion is  overcome  by  continued  extension. 

Heliotherapy,  apart  from  its  action  on  the 
phagocytosis  and  its  general  tonic  effect,  acts 
as  an  alterative,  since  it  is  well  known  that 
the  more  the  skin  becomes  pigmented  the 
more  efiicacious  is  the  treatment,  and  with 
this  augmentation  of  pigmentation,  it  tills 
the  part  of  the  lampblack  of  the  apparatus 
used  in  physical  science,  which  allows  lumi- 
nous heat  to  enter  and  not  to  pass  out  when 
it  loses  the  former  characteristic  beconiing 
non-luminous.  This  alterative  provokes  dila- 
tion of  the  vessels,  greater  rapidity  in  the 
blood  circulation  and  therefore  reabsorption 
of  exuded  hquids  which  overwhelm  the  dis- 


Tuberculous  knee  10  days  alter  uperation. 

eased  tissues  and  which  prevent  an  efficacious 
interchange  of  nutrition  and  the  very  effec- 
tive phagocytosis  in  the  struggle  against  the 
tuberculous  process. 

The  cautery,  by  which  Charcot  has  already 
cured  several  cases  of  spinal  cord  compression 
due  to  vertebral  osteo  arthritis,  has  proved  a 
good  method  of  replacing  eft'ective  alterative 
processes.  But  this  is  not  so  far-reaching  as 
hehotherapy  and  is  more  transitory  and  dis- 
continuous; there  is,  moreover,  always  a 
danger  of  secondary  infection. 

Now,  by  therapeutic  action  we  can  facili- 
tate an  alterative  procedure  in  the  periphery 
of  the  diseased  articulation,  increase  the 
arterial  circulation  and  lessen  the  venous 
stasis,  ehminate  the  malformations,  increase 
the  nutritive  interchange  and  reabsorb  the 
exuded  liquids. 

In  this  manner  we  help  the  normal  ten- 
dencies of  the  organism  to  encyst,  to  sclerose 
Koerner's  tuberculous  follicles,  the  tuber- 
culous unit,  in  whatever  site  or  tissue  it  de- 
velops. That  is  to  say,  we  are  fighting  against 
tuberculous  myelitis,  and  if  we  lind  any 
means  which  fills  this  function  and  opposes  a 
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rarefying  osteitis,  the  pathogeny  of  wMch  has 
been  shown  to  be  propitious  in  the  progress  of 
the  disease,  we  shall  have  reached  the  point 
in  our  program  which  surgical  intervention 
must  complete  in  the  spontaneous  cure  of  the 
disease. 

I  have  devoted  much  time  in  seeking 
some  method  of  biological  procedure  to  com- 
plete this  program,  and  more  than  two  years 
ago  1  decided  on  the  use  of  the  bone  graft. 
I  plan  above  everything  to  protect  the  tuber- 
culous tissue,  not  to  touch  it,  but  to  work  at 
some  distance  from  it.  although  I  know  that 
the  graft  will  live  even  in  caseous  material  and 
within  the  zone  of  tuberculous  medulitis. 
Hugh  McKenna,  of  Chicago,  did  not  hesitate 
to  curette  the  central  spongy  tissue  of  a  spina 
ventosa.  placing  within  the  cavity  an  auto- 
genous graft  to  till  it,  and  he  obtained  a  suc- 
cessful result.  In  spite  of  this  I  have  con- 
cluded that  if  I  place  the  graft  outside  of  the 
tuberculous  tissue  my  results  will  be  good, 
for  the  graft  bed  would  be  better  here  than 
if  placed  in  the  diseased  tissue. 

A  bone  graft  is  today  the  form  of  graft  that 
gives  the  best  results,  for  it  is  full  of  vitality, 
and  is  easily  adapted  to  the  form  which  we 
wish  to  give  it,  and  we  have  complete  control 
over  it  for  several  years. 

In  igi5,  I  was  appointed  official  investiga- 
tor on  the  theory  of  "Bone  Grafts  in  Pott's 
Disease"  to  report  my  findings  at  the  extra- 
ordinary session  of  the  Society  of  Pediatry. 
Commenting  upon  18  cases  operated  upon 
by  me  in  my  surgical  ward.  I  gave  the  follow- 
ing conclusions  as  to  the  points  in  technique 
wMch  my  experience  had  taught  me  were 
essential  to  obtain  successful  results: 

1.  Autogenous  grafts. 

2.  The  most  rigorous  asepsis  possible. 

3.  Careful  preparation  of  the  bed  in  vas- 
cularized tissues,  obtaining  a  meticulous 
ha?mostasis  to  avoid  the  formation  of  clots 
between  the  bed  and  the  graft,  for  the  clots 
would  form  a  barrier  pre\-enting  the  capil- 
laries from  penetrating  the  graft. 

4.  Rapichty  in  transplantation,  remoxing 
the  portion  to  be  grafted  with  a  gouge  only 
when  the  bed  for  receixdng  the  graft  has 
been  prepared.  A  saw  must  not  be  used  for 
remoWng    the    graft,   since  necrosis  of    the 


superficial  layers  of  the  graft  would  be  caused 
by  the  heat  produced  by  sawing  and  above 
all  because  of  the  production  of  bone  saw 
dust  which  would  obliterate  the  openings  of 
Ha\er's  canals,  pre\enting  the  penetration  of 
the  graft  by  capillaries.  The  gouge  must  be 
well  sharpened  so  as  not  to  exceed  the  elastic 
play  of  the  osseous  trabecuke  when  they  are 
being  compressed  for  resection. 

5.  No  foreign  body  (suture  thread,  etc.) 
must  touch  the  graft,  which  should  rest  to 
the  greatest  possible  extent  in  the  subcortical 
osseous  tissue,  that  is  to  say  not  only  below 
the  periosteum  but  below  the  cortex  of  bone. 
However,  it  must  never  extend  to  the  center 
of  the  marrow. 

The  subcortical  bone  fulfills  these  two  last 
requirements:  ( i)  that  of  vascularized  spong}' 
tissue  and  (2)  that  in  process  of  forming  new 
bone;  whereas  the  cortical  bone  tissue  is 
already  more  condensed.  In  the  marrow  there 
are  two  principal  elements,  one  of  vascularized 
and  the  other  of  fatty  material,  which  later, 
on  being  traumatized  during  the  severe  opera- 
tion of  being  compressed  with  the  graft,  give 
rise  to  large  liKmatomata  impeding  or  retard- 
ing the  capillary  penetration  of  the  graft, 
producing  necrosis  of  the  graft,  whereby  it  is 
reabsorbed. 

6.  Immobilization  of  the  region  operated 
upon.  In  the  last  Ijulletins  of  the  society  of 
surgery  of  Paris,  for  the  sessions  of  1Q18  and 
1919.  there  appear  the  contributions  from 
French  and  foreign  surgeons  gi^'ing  the  results 
of  surgical  experiences  in  the  war.  and  I  notice 
with  satisfaction  that  they  do  not  add  a 
single  detail  to  the  conclusions  formulated  by 
me  five  years  previously  and  which  I  have 
since  confirmed  not  only  in  treating  Pott's 
disease  but  in  treating  fractures,  pseudo- 
arthrosis or  ununited  fractures,  etc. 

Con\'inced  of  the  effectiveness  of  the  use 
of  bone  graft  when  properly  applied,  we  will 
see  how  it  can  be  utilized  to  accomplish  our 
above  mentioned  purpose,  taking  into  full 
consideration  the  new  pathological  condi- 
tions, such  as  are  found  in  this  disease. 

I.  Because  of  its  tropliic  action,  the  graft 
has  the  xirtue  of  producing  in  the  surrounding 
area  condensing  osteitis,  improving  the  power 
of    latent    ossification,    which    is    especially 
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abundant  in  bones  in  which  there  is  some  in- 
flammatory process  such  as  tuberculous 
epiphj-sitis,  which  we  know  weakens  when  it 
is  not  assisted  and  ends  in  total  rarefying 
osteitis.  Hence  it  occurred  to  me  to  use  a 
sheet  of  bony  tissue  placing  it  within  the 
epiphysis.  This  would  produce  a  condensing 
osteitis,  and  the  lessening  of  the  diameters  of 
the  osseous  alveoli  would,  so  to  speak,  suffo- 
cate the  roots  of  the  granulations  which  had 
prexiously  taken  ample  hold  but  wliich  under 
the  new  conditions  would  atrophy. 

2.  The  graft,  jilaced  so  as  to  e.xtend  from 
the  diaphysis  to  the  epiphysis  ^\ithout  touch- 
ing the  articular  ca\-ity,  would  cross  the 
cartilaginous  line  of  growth  and  as  Haver's 
canals  of  the  graft  are  rapidly  and  abundant- 
ly penetrated  !)>•  cajiillaries,  thc_\-  would  serve 
to  overcome  the  \-enous  congestion  and  carry 
arterial  blood  to  the  epiphysis.  We  observe 
also  that  the  perforation  of  the  cartilaginous 
line  of  growth  by  the  bone  graft  depletes  the 
venous  congestion.  This,  as  I  have  said,  is 
easily  estabhshed  for  the  epiphysis  is  prac- 
tically isolated  from  the  circulatory  current, 
as  its  articular  and  diaph\seal  faces,  covered 
with  cartilage,  do  not  permit  the  passage  of 
vessels  and  veins,  which  go  out  through  the 
lateral  parts  of  the  epiphysis  and  then  are 
compressed  by  the  trdema  of  the  periosteum. 
To  produce  and  maintain  an  active,  perma- 
nent, and  aseptic  deviation  of  the  blood  cur- 
rent— such  as  can  be  secured  by  means  of 
heliotherapy  and  which  is  better  than  that 
produced  by  means  of  the  cautery — and  thus 
combat  the  epiphyseal  venous  congestion.  I 
place  two  lateral  grafts  in  the  cellular  sub- 
cutaneous tissue  surrounding  the  articulation 
so  that  there  are  points  of  implantation  in 
bony  sites  at  both  extremities  of  the  grafts. 
These  grafts  arc  at  once  copioush-  penetrated 
by  capillaries  thus  depleting  the  central  con- 
gestion by  the  aspirarion  which  tlus  rapid 
peripheral  circulation  produces. 

It  is  scarcely  necessary  to  say  that  I  tlo  not 
contend  that  the  grafts  fdl  from  the  first  day 
the  varied  role  my  conception  assigns  to 
them.  Therefore,  while  they  are  growing,  I 
continue  for  _^  months  the  application  of  ex- 
tension, bandages,  and  weights,  which  ha^■e 
been  put  on  15  da_\s  before  intervention  so 


that  it  will  not  be  necessary  to  perform  the 
operation  in  the  presence  of  an  active  tuber- 
culous lesion.  After  three  months  the  patient 
can  get  up.  wearing  light  piaster  bandages 
which  keep  the  joint  immobile. 

During  all  this  time,  the  lateral  grafts  have 
been  growing  and  from  the  size  of  a  toothpick 
the}'  have  become  in  6  months  of  the  breadth 
and  tliickness  of  a  rib.  I  stud\-  the  course  of 
the  disease  by  roentgenograms  w'hich  show 
clearing  up  of  the  rarefying  osteitis;  and  by 
palpation  which  shows  that  the  granulations 
and  the  pain  have  also  disappeared.  At  this 
stage  I  remoN'e  the  subcutaneous  lateral  sup- 
ports and  within  10  or  12  days  after  this  slight 
operation  I  turn  the  patient  over  to  a  masseur 
for  treatment  to  bring  back  mobilitv  to  the 
joint.  The  joint  is  not  very  stiff  as  in  the 
latter  days  play  on  the  normal  axes  of  the 
articulation  has  been  possible,  as  muscular 
contraction  no  longer  exists  and  the  lateral 
grafts  have  molded  their  extremities  into  ang- 
ular shape  thus  acting  as  a  pivot. 

In  the  first  four  cases  of  osteo  arthritis  I 
used  the  X-rays  several  times.  I  had  to  lessen 
the  dosage  after  the  first  case,  since  the  rays 
produced  in  it  a  radiodermatitis  with  ulcera- 
tion of  the  skin  that  doubtless  had  an  un- 
toward effect  on  the  bony  and  peri-articular 
tissues,  as  there  was  great  hmitation  in  the 
movements  of  the  knee.  However,  the  Hmb 
is  in  such  a  position  that  it  makes  a  useful 
pylon. 

I  have  given  up  the  X-rays  in  my  later  cases 
and  now  am  using  moderate  heliotherapy, 
more  as  a  matter  of  hygiene  and  as  a  general 
tonic  than  for  its  local  action.  Although  it  is 
an  aid,  I  do  not  consider  it  to  be  indispens- 
able. 

From  the  first  days  following  intervention, 
an  improvement  can  be  noted,  improvement 
in  the  general  condition,  increase  in  the  color 
of  the  mucous  membrane,  disappearance  of  the 
yellowish  tint  in  the  skin,  and  a  better 
appetite.  These  are  all  indications  of  the 
lesser  quantity  of  tuberculous  toxins  pro- 
duced and  absorbed  in  the  focus,  and  to  which 
I  called  attention  5  years  ago  when  treating 
upon  .\lbee's  graft  in  Pott's  disease. 

Since  that  time  I  have  maintained  that  it  is 
especially  in  cases  of  accentuated  tuberculous 
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cachexia  that  operation  is  urgent,  for  there  is 
produced  at  a  distance  from  the  tuberculous 
focus,  as  in  breaking  the  spinous  processes  of 
the  vertebra?,  a  traiuiiatic  irritation  of  the 
periosteum  and  the  fractured  body  tissue,  a 


process  which  is  alterative,  interfering  with 
the  venous  congestion  which  exists  in  the  tu- 
berculous focus  of  the  diseased  vertebra,  and 
brings  about  less  production  anfl  less  absorp- 
tion of  toxins. 


PERTROCHANTERIC  FRACTURE  OF  THE  FEMUR 

By  ABRAHAM  O.  WILENSKY,  M.D.,  New  York 


A  SOLUTION  of  continuity  of  the  femur, 
in  which  the  line  of  fracture  is  situated 
at  the  angle  of  junction  of  the  shaft 
and  neck  of  the  bone  and  passes  through  the 
great  trochanter,  is  so  uncommon  that  up  to 
the  present  writing  there  have  been  very  few 
authentic  cases  reported  in  the  literature. 
A  summary  of  the  cases  follows: 

The  first  of  these  is  described  by  Sir 
Astley  Cooper  in  his  book  published  in  1844. 
The  patient  was  an  old  man  and  the  fracture 
was  sustained  in  falling.  Union  with  good 
function  resulted.  Some  time  later,  after 
discharge  from  the  hospital,  the  man  died 
of  some  intercurrent  fever  and  the  specimen 
of  the  fracture  was  obtained  at  the  post- 
mortem examination  (Fig.  i). 

The  second  case  was  described  by  R.  W. 
Smith  in  1854.  The  fracture  followed  a  fall 
by  a  man  of  70  years  of  age.  An  infectious 
process  developed  at  the  seat  of  fracture  which 
resulted  in  death  five  days  after  the  accident. 
The  specimen  of  the  fracture  was  obtained 
postmortem  (Fig.  2). 

Three  cases  are  mentioned  by  Bennet  in 
1895.  The  clinical  details  are  not  well  given; 
the  illustrations  are  not  very  clear. 

In  the  same  year  five  cases  are  figured  and 
described  by  Kocher.  The  name  "pertro- 
chanteric fracture"  is  employed  for  the 
first  time.  Previously  the  lesion  had  been 
called — and  is  still  so  called — by  Stimson 
"fracture  through  the  great  trochanter  and 
neck." 

In  the  first  of  Kocher's  cases  the  injury 
was  sustained  in  falling  backward  and  the 
line  of  fracture  passed  obliquely  from  the 
outer  side  and  anteriorly,  downward,  poste- 


riorly and  internall\-.  After  healing,  the  neck 
of  the  bone  protruded  at  a  right  angle  from 
the  shaft;  except  for  this  no  other  deformity 
can  be  distinguished  in  the  illustrations.  In 
the  second  case  the  injury  followed  a  fall  in 
which  the  man's  body  struck  the  ground  on 
the  side  of  the  body  opposite  to  the  hip 
fractured.  The  line  of  fracture  followed  a 
very  similar  plane  to  that  described  in  the 
first  case,  and  the  resultant  deformity  is  al- 
most identical. 

Three  other  cases  similar  to  one  another  are 
described.  In  each  the  mechanism  is  that  of 
forcible  extension  in  the  dorsal  direction  in 
falling  backward;  and  the  line  of  fracture 
passes  from  above  and  in  front  downward, 
backward,  and  to  the  inner  side.  In  healing, 
the  lower  ends  of  the  upper  fragments  are  all 
rotated  forward  on  a  transverse  axis,  so  that 
a  perceptible  anteroposterior  angulation  is 
present  at  the  point  of  union;  a  coxa  vara  is 
present  owing  to  tilting  up  of  the  trochanters 
(Figs.  3  and  4). 

A  very  excellent  example  of  this  fracture 
is  present  in  the  United  States  Army  Medical 
Museum.  I  am  indebted  to  the  Surgeon 
General's  Office  for  the  following  notes: 

"While  in  a  state  of  intoxication,  was  being 
assisted  to  his  quarters  by  two  comrades, 
pulled  himself  violently  from  them  at  the 
head  of  the  stairs,  and  fell  over  the  railing 
to  the  pavement  below,  a  distance  of  13  feet. 
He  was  taken  to  the  hospital  at  once,  when 
he  was  found  to  be  suft'ering  from  concussion 
of  the  brain,  in  the  stage  of  collapse.  Reac- 
tion soon  came  on,  when  it  was  found  that 
he  had  sustained  an  injury  at  the  right  hip- 
joint  supposed,  at  first,  to  be  a  dislocation. 
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Fig.  I. 
Fig.  2. 


Fig.  2. 


Fig.  3- 
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Cooper's  case. 
Smith's  case. 


but  after  manipulation  under  ether,  was 
decided  to  be  a  fracture,  the  exact  nature  of 
which  was  not  fully  determined  until  after 
death,  when  it  was  found  that  a  fracture  ex- 
tended through  the  trochanter-major  and 
base  of  the  neck  of  the  femur,  being  partly 
extracapsular  and  partly  intracapsular. 

" It  is  beheved  that  he  struck 

the  stone  pavement  on  his  right  foot,  pro- 
ducing both  the  fracture  and  concussion 
(Fig._5)." 

Stimson  describes  a  personal  case  as  being 
somewhat  atypical  in  that  the  line  of  fracture 
"was  very  long  and  oblique,  extending  from 
the   top   of   the   trochanter   downward   and 

inward  to  a  point thought  well  below 

the  lesser  trochanter."  The  line  of  fracture 
was  confirmed  by  exposure  during  operation. 
The  patient,  a  man  of  fifty  years,  recovered 
with  httle,  if  any,  shortening. 

A  case  is  mentioned  by  Gerster  in  his  paper 
on  the  nail-extension  treatment  of  fractures. 
The  patient  was  65  years  old  and  healing  of 
the  fracture  occurred  in  five  months'  time. 

In  a  classification  of  55  cases  of  fracture  of 
the  neck  of  the  femur,  McGlannan  notes  3 
as  being  pertrochanteric  fractures.  The  pa- 
tients were  all  laborers  between  40  and  60 
years  of  age  and  the  fractures  all  healed.  No 
other  details  are  gi\-en  and  the  X-ray  photo- 
graphs are  not  reproduced. 

Below  is  the  report  of  an  additional  case 
which,  was  recently  admitted  to  my  ser\ice 
at  the  Beth  Da\dd  Hospital. 

The  patient  is  a  man  of  65,  who  sustained  the 
injury  in  falling  on  the  street.  Apparently  he  fell 
backward  and  landed  on  the  side  of  his  body  and  on 


Figs.  3,  4  and  5.  Three  of  Kocher's  cases.  The  X-ray 
photographs  of  Kocher's  other  cases  as  reproduced  in 
his  paper  are  not  ver\-  clear. 

the  involved  hip.  There  was  immediate  and  total 
disability. 

The  first  examination  was  made  in  the  hospital 
one  week  after  the  injury.  The  limb  was  per- 
ceptibly shortened  and  markedly  everted;  the  short- 
ening amounted  to  between  3  and  4  centimeters. 
A  large  swelling  was  present  over  the  outer  side  of 
the  hip  and.  on  palpation,  the  tumefaction  seemed 
to  consist  of  a  much  displaced  trochanter.  The 
most  marked  point  of  tenderness  was  at  a  point 
corresponding  to  the  mid  line  of  the  thigh  on  a  level 
with  the  fold  of  the  groin.  There  was  no  ecchymosis 
of  the  skin.  The  tentative  diagnosis  was  a  fracture 
at  the  upper  end  of  the  shaft  of  the  femur  involving 
the  trochanter  major.  The  character  of  the  visible 
deformity,  the  marked  eversion.  and  the  absolute 
loss  of  power  indicated  that  the  fracture  was 
probably  not  impacted;  the  assumption  was  con- 
firmed by  the  X-ray  picture. 

The  roentgenogram  (Fig.  6)  showed  the  typical 
line  of  a  pertrochanteric  fracture.  The  fracture 
begins  near  the  upper  extrei  lity  of  the  trochanter 
major  and  passes  downward,  inward,  and  backward 
to  terminate  just  at  the  lower  margin  of  the  tro- 
chanter minor;  the  line  of  fracture  is  parallel  to  the 
anterior  intertrochanteric,  or  spiral,  line.  The 
fractured  surface  of  the  lower  fragment  looks  up- 
ward, backward,  and  inward  toward  the  median 
line;  the  corresponding  surface  of  the  upper  frag- 
ment looks  downward,  outward,  and  somewhat 
backward  owing  to  a  tilt  of  the  upper  fragment. 
There  is  a  sliding  displacement  of  the  shaft  upward 
and  outward  so  that  the  superior  margin,  or  apex, 
of  the  trochanter  major  has  moved  obliquely  up- 
ward and  outward  for  more  than  an  inch  from  its 
relative  normal  position  while  the  fractured  surfaces 
still  remain  in  contact  for  their  greater  parts. 
There  seems  to  be  no  subsidiary  lines  of  fracture. 
The  texture  of  the  bone  does  not  indicate  any 
excessive  amount  of  rarefaction,  perhaps  not  even 
as  much  as  one  would  ordinarily  expect  to  find 
present  in  a  man  of  the  patient's  age.  There  are 
no  other  lesions  present  in  the  immediate  neighbor- 
hood demonstrable  in  the  roentgenogram. 
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At  my  request  the  fracture  was  reduced  and 
immol)ilized  under  traction  by  my  associate  Doctor 
Brody.  Immobilization  was  effected  by  a  plaster 
hip  spica  including  the  leg  and  foot.  This  method 
was  preferred  to  an  extension  apparatus  because 
it  was  feared  that  the  latter  would  7iot  work  effi- 
ciently with  this  particular  patient.  After  two 
months  the  cast  was  removed  and  an  X-ray  ex- 
amination demonstrated  that  the  fracture  had 
united  firmly  and  with  a  large  amount  of  callus. 
Within  a  comparatively  few  days  the  man  was  able 
to  elevate  the  leg  actively  while  lying  in  bed  and. 
thereafter  he  was  permitted  to  walk  wilh  the  aid 
of  crutches.  These,  also,  were  quickly  discarded 
and  at  the  end  of  three  months  the  man  walked 
very  well  but  with  a  slight  limp.  The  residual 
shortening  amounts  to  between  2  and  3  centimeters. 

The  anatomical  end-result  is  shown  in  the 
accompanying  roentgenogram  (Fig.  7).  The  shaft 
of  the  femur  rides  higher  than  usual,  but  owing  to 
the  fact  that  the  fractured  surfaces  are  in  contact, 
and  that  during  the  process  of  healing  the  latter 
remained  parallel  to  one  another  there  is  no  other 
anatomical  abnormality.  The  angle  between  the 
neck  and  the  shaft  of  the  bone  has.  for  the  latter 
reason,  not  been  disturbed  and  no  true  coxa  vara 
deformity  can  be  distinguished  in  the  X-ray 
photograph;  it  is  likely  that  this  normal  relation- 
ship will  continue  permanently  because  of  the 
abundant  callus  not  permitting  any  bending  of  the 
neck  and  any  resulting  lessening  of  the  angle  be- 
tween the  latter  and  the  shaft.  The  broadening  of 
the  total  transverse  diameter  of  the  hip  is  incidental 
and  abduction  is  limited  thereby  to  an  inconse- 
quential degree  because  of  the  outward  flare  of  the 
ilium  to  which  the  tip  of  the  trochanter  is  opposed, 
and  by  which  motion  in  abduction  is  limited;  the 
extent  of  the  limitation  is  proportional  and  equal 
to  the  diminution  of  the  arcs  of  circles  as  one  pro- 
gresses from  the  lower  border  of  the  flare  of  the 
ilium  upward  and  outward  to  its  crest. 

We  were  all  much  impressed  with  the 
rapidity  with  which  the  fracture  united  and 
with  the  relatively  large  amount  of  callus 
which  formed.  If  nothing  else  this  would 
seem  to  distinguish  this  variety  of  fracture 
from  those  of  the  neck  of  the  femur.  In 
the  latter,  when  the  fracture  is  not  impacted, 
healing,  when  it  does  take  place,  is  tedious 
and  prolonged;  nor  does  one  see  such  a 
relatively  large  amount  of  callus.  Fractures 
near  the  base  of  the  neck  and  in  the  tro- 
chanters may  be  entireh-  extracapsular  while 
those  in  the  neck  proper  usually  open  the 
joint  capsule  for  a  variable  distance  or  are 
intra-articular.  The  significance  of  the  latter 
coinpHcation  on  the  want  of,  or  on  the  char- 
acter, the  e.xtent,  and  the  rapidity  of  cicatriza- 


tion and  ossification  seems  settled  and  the 
majority  opinion  leans  toward  the  assumption 
that  the  open  communication  of  the  fracture 
with  the  interior  of  the  joint  has  no  material 
effect  on  the  progress,  or  lack  of  progress,  of 
union  of  the  fractured  surfaces.  With  the 
neck  fractures  it  seems  that  the  difficulty  lies 
in  an  adequate  and  efficient  reduction  and 
fi-xation  of  the  opposing  fragments  in  an 
anatomical  position  favorable  for  healing;  in 
the  j)ertrochanteric  fractures  the  possibilities 
of  attaining  this  purpose  are  much  more  easily 
accomplished.  A  most  important  reason  for 
the  frequent  non-healing  of  uniinpacted 
fractures  of  the  neck  of  the  femur  is  to  be 
found  in  a  relative  minimum  blood  supply 
in  the  head  and  neck  of  the  bone,  as  compared 
to  a  relative  abundant  blood  supply  in  the 
trochanters  and  in  the  upper  part  of  the  shaft. 
In  all  of  the  reported  cases  of  pertrochanter- 
ic fracture  the  injury  followed  a  fall.  In 
all,  except  one  case,  the  fall  was  directed 
backward;  in  attempting  to  recover  the 
normal  balance  from  the  relative  hyper- 
extension  of  the  lower  limb  at  the  hip-joint, 
an  extraordinarily  powerful  pull  is  directed 
at  the  upper  end  of  the  bone  in  which  all  the 
lines  of  force  converge  and  are  concentrated 
in  the  plane  corresponding  to  the  lowermost 
limit  of  attachment  of  the  Y  Hgament  of 
Bigelow;  the  fracture  necessarily  results  at 
this  level.  In  the  exception — one  of  Kocher's 
cases — the  fall  was  directed  toward  the  side 
of  the  body  away  from  the  implicated  hip. 
The  mechanism  must  necessarily  include  a 
powerful  leverage  by  adduction  of  the  entire 
lower  extremity,  a  fulcrum  and  point  of 
resistance  having  first  been  established  by 
fixation  of  the  upper  end  of  the  bone  by  the 
Y  ligament;  again  the  fracture  must  occur 
in  the  same  plane.  In  our  case  the  man  fell 
backward  but,  iir  falling,  the  body  turned 
so  that  he  landed  on  his  side  and  on  the  hip. 
In  addition  to  the  h>T)erextension  the  mech- 
anism probably  included  a  twisting  force 
which  found  its  minimum  resistance  in  the 
line  of  fracture.  I  am  rather  iirclined  to  be- 
lieve that  the  direct  impact  of  the  hip  against 
the  ground  had  little  to  do  with  the  fracture; 
I  am  led  to  this  opinion  from  a  consideration 
of  the  mechanisms  in  the  other  cases. 
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Fif!.  6.     Taken  before  reduction  and  immobilization. 


Fig,  7.     Two  months  after  immobilization. 


The  Y  ligament  of  Bigelow  seems  to  be  one 
of  the  most  important  factors  in  the  pro- 
duction of  a  pertrochanteric  fracture.  Of  all 
the  structures  in  the  immediate  neighborhood 
of  the  fracture,  this  ligament  is  the  strongest 
and  most  unyielding;  in  all  the  varieties  of 
fracture  and  dislocation — and  the  latter  in- 
juries are  most  severe  and  are  caused  by 
extreme  degrees  of  violence — it  is  found  in- 
tact. So  dependable  is  the  ligament  that  all 
the  methods  of  reduction  of  chslocations  of 
the  hip  are  built  upon  the  theorem  that  the 
structure  ahva\'s  remains  intact  and  can  be 
used  as  a  fulcrum  by,  and  upon  which,  the  end 
of  the  bone  can  be  levered  into  place.  In 
producing  the  fracture  under  discussion  it 
seems  most  probable,  as  indicated  pre\-iously. 
that  the  injury  results  from  a  play  of  force 
in  which  an  extraordinar}'  overextension  of 
the  trunk  at  the  hip-joint  occurs  in  the  dorsal 
direction  with,  and  upon,  the  lower  hmb  as  a 
relatively  fixed  pivot;  an  enormous  strain  is 
transmitted  through  the  un\ielding  Y  liga- 
ment which,  while  incidental!}'  aiding  the 
muscles  very  powerfully  in  fixing  the  upper 
end  of  the  bone,  at  the  same  time  determines  a 
hne  of  greatest  weakness  and  least  resistance 
in  the  bone.  In  attempting  to  recoA-er  the 
balance  the  long  flexor  muscles  of  the  thigh 
are  very  strongly  contracted  and  a  powerful 
stress  is  exerted  across  the  length  of  the 
femur  which  has  the  tendency  to  bow  the 
femur  in   a  forward  direction.    A  sufficient 


continuation  of  the  indicated  stress  and  strain 
results  in  a  solution  of  continuity,  and  the 
latter  must  necessarily  take  place  at  the 
line  of  least  resistance,  determined  by  the  Y 
ligament,  which  corresponds  with  the  lower- 
most hne  of  attachment  of  its  fibers  a  httle 
below  the  junction  of  the  neck  and  shaft  of 
the  bone  at  approximately  the  hnea  aspera. 
That  is  the  topical  line  of  a  pertrochanteric 
fracture. 

^Mathematically  considered  the  plane  of 
greatest  weakness  in  the  femur  corresponds 
accuratcl)-  with  the  plane  of  atypical  pertro- 
chanteric fracture.  Mechanically,  the  anatom- 
ical structure  in  the  neighborhood  of  the 
hip,  and  including  the  thigh  and  trunk,  is 
essentially  that  of  a  cantilever  beam  :  a 
relatively  rigid  upright,  AB  Figure  8 — 
the  shaft  of  the  femur  supports  at  its  upper 
end  one  extremity,  ^,  of  a  beam,  AC,  fixed 
at  an  angle,  BAC — the  neck  and  head  of  the 
femur — and  at  the  opposite  end,  C.  of  the 
latter  a  weight-  the  trunk — is  carried.  The 
force  constantly  exerted  at  any  point  of  the 
beam — technically  known  as  the  "bending 
moment"  and  which  in  our  discussion  would 
correspond  to  the  force  necessary  to  produce 
a  fracture  at  any  given  point  of  the  beam — is 
equal  to  one-half  of  the  weight  carried,  multi- 
plied by  the  perpendicular  distance  between 
the  point  of  application  and  the  point  of 
fracture  of  the  beam.  In  the  given  instance 
the  weight  is  carried  at  the  extremitv  of  the 
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Fig.  8. 

beam,  C,  and  the  perpendicular  distance  (/) 
between  the  point  of  application  and  point  of 
support  corresponds  to  the  length  AD.  Al- 
gebraically it  is  indicated  as  follows: 


in  which 


I  =     AD 
.-. .!/='<  W.AD 


(i) 
(3) 


At  any  given  two  points  on  the  beam  C 
and  C" ,  in  which  C"  is  nearer  to  the  point  of 
support  of  the  beam,  the  bending  moment 
exerted  from  the  point  of  application  of  the 
force  at  C  grows  progressively  greater  the 
nearer  the  point  of  fracture,  C  or  C",  ap- 
proaches the  point  .4  which  is  the  point  of 
support  of  the  beam.    This  is  so  because 

ForC        r  =  DD'  (4) 

and  for  C"     I"  =  DD"  (5) 

DD'<DD"  (6) 

and  if  the  values  are  substituted  in  equation 
(i)  given  above  we  obtain 

forC         M'='2W.DD'  (7) 

and  for  C"    M"  =  ^  2  IF.  DD"  (8) 

DD'<DD"  (9) 


:.'AV.DD'  <  ',  ]V.DD"        (10) 
or  M'<M"  (11) 

Progressing  further  it  follows  that  the 
point  A  must  necessarily  be  the  point  where 
the  "bending  moment"  exerted  from  the 
point  C  is  at  its  maximum — in  other  words 
where  the  structure  is  at  its  weakest.  This 
is  so  because 

forC         M'  =  K  ir.  DD'  (12) 

forC"        M"  =  y2\V.DD"  (13) 

and  for  A      M"'  =  M  W.  AD  (14) 

AD>  DD">DD'  (15) 

.-•K  W.AD>^i  ]V.DD">}iW.DD'  (16) 

or  M"'>M">M'  (17) 

Dispensing  with  the  technical  terms  and 
applying  the  result  to  the  anatomical  problem 
the  calculation  indicates  that  the  weakest 
part  of  the  support  furnished  by  the  thigh 
Hes  at  the  point  of  junction  of  the  neck 
and  shaft  of  the  femur. 

As  regards  the  position  of  pertrochanteric 
fractures  in  the  general  classification  of 
fractures  of  the  femur,  it  seems  to  me  that 
Cotton  takes  the  best  \aew.  All  fractures  in 
the  general  neighborhood  of  the  trochanters 
and  the  base  of  the  neck  are  made  to  conform 
to  one  of  three  types.  Types  A  and  B  are 
complicated  forms  of  intertrochanteric  frac- 
tures with  subsidiary  lines  of  fracture  running 
in  various  directions.  Type  C  corresponds  to 
what  is  described  in  this  communication  as  a 
pertrochanteric  fracture.  All  of  these  types 
have  the  valuable  characteristic  of  healing 
promptly  and  efficiently. 
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THIS  article  is  but  a  resume  of  a  larger 
work  which  will  appear  shortly  in 
monograph  form.  A  re\aew  of  the 
literature  involves  a  colossal  work  and  can  be 
referred  to  only  in  a  very  cursory  manner  in 
a  contribution  of  this  nature.  Suffice  it  to 
state  that  the  more  one  delves  into  the  subject 
the  more  is  one  confused  with  the  multiplicity 
of  \-iews  and  the  number  of  structures  from 
which  tumors  witliin  the  ovary  may  arise. 
Some  authors  have  dealt  with  embryological 
studies  of  the  ovary,  and  others  have  gi\-en 
their  attention  to  determining  the  origin  of 
tumors,  but  seldom  has  any  one  author  taken 
up  the  second  portion  after  having  acquired 
a  good  knowledge  of  the  first  by  his  own  re- 
search. It  is  quite  impossible  to  detennine 
the  origin  of  epithelial  tumors,  unless  one 
knows  the  structures  from  which  these  tu- 
mors may  arise. 

It  is  my  purpose  first  to  describe  the 
epithelial  structures  found  in  the  normal 
ovary,  and  ha^•ing  determined  this  origin  and 
de\-elopment  then  to  pass  on  to  consider  the 
origin  of  tumors. 

The  work  then  divides  itself  into  two  head- 
ings: 

1.  The  origin  of  epithelial  structures  in 
the  ovary. 

2.  The  origin  of  epithelial  tumors  of  the 
ovary. 

I.       THE    ORIGIN    OF    EPITHELIAL    STRUCTURES 
OF   THE   OVARY 

It  is  impossible  to  understand  the  reason 
of  many  epithelial  structures  found  in  the 
adult  human  ovary  except  by  a  careful  and 
painstaking  study  of  the  human  embryo  at 
various  stages  of  its  development.  Human 
embryos,  well  preserved  and  fit  for  serial 
sections,  are  difficult  to  obtain,  and  after 
most  careful  study  of  those  at  my  disposal 
I  had  to  have  recourse  to  comparative 
embryology  to  find  the  origin  and  nature  of 
many    epithelial    structures.      Comparative 


embryology  has  not  only  the  advantage  of 
material  easily  obtained  in  a  fresh  state,  but 
also  the  advantage  of  presenting  the  phenom- 
ena of  ovarian  development  in  a  much 
clearer  sequence  of  changes.  That  these 
phenomena  are  the  same  in  the  higher 
vertebrates  and  in  the  human  species  cannot 
be  doubted. 

This  work  is  based  upon  sections  both 
serial  and  non-serial  from  ovaries  of  127 
indi\-iduals  of  all  ages  from  a  few  hours  to 
80  years,  as  well  as  upon  serial  sections  of 
five  human  embryos.  The  comparative  study 
covers  roughly  15,000  sections,  mostly  serial, 
from  the  cow,  pig,  sheep,  cat,  mouse,  rabbit, 
guinea-pig  and  the  dog  and  from  embryos  of 
the  cow,  dog,  pig,  and  cat. 

It  would  be  impossible  to  overemphasize 
the  importance  of  serial  sections.  In  many 
instances  my  most  obvious  conclusions, 
drawn  from  the  study  of  a  single  slide,  suf- 
fered a  complete  contradiction  by  a  mere 
glance  at  the  neighboring  slides  in  the  series, 
and  it  is  possible  readily  to  realize  that  the 
conclusions  of  many  authors  would  never 
have  been  put  on  paper,  had  serial  sections, 
and  not  single  sHdes,  been  at  their  disposal. 

For  purposes  of  comparative  stud}-  leachng 
to  a  better  knowledge  of  human  histology 
and  embryology,  there  are  no  two  other 
domestic  animals  so  useful  as  the  cow  and  the 
dog  and  their  embryos,  and  since  it  was  the 
generative  organs  of  these  two  which  led 
to  this  research  it  will  best  serve  my  purpose 
to  confine  descriptions  to  these  species, 
describing  others  only  when  corroboration  or 
elucidation  are  necessary. 

A  careful  study  of  the  mammalian  o\-ary 
leads  at  once  to  the  important  fact  that  from 
a  developmental  point  of  \-iew  the  resem- 
blance between  the  ovary  and  the  testis  is  a 
very  striking  one.  There  is  notliing  in  the 
testicle  that  has  not  had  at  some  time  in 
embryonic  Ufe  its  homologue  in  the  ovary. 
It  therefore  follows  that  of  the  structures  that 
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are  permanent  in  the  testicle,  some  are 
transitory  in  the  ovary  and  disappear  com- 
pletely, others  degenerate  but  do  not  dis- 
appear, still  others,  remain  but  are  modified 
to  suit  a  modified  function.  The  female 
embryo  having  developed  more  or  less  per- 
fect testicles,  progresses  still  further  by 
destruction,  modification,  and  addition.  It 
is  the  development  of  all  the  testicular  ele- 
ments and  their  subsequent  incomplete 
atrophy  which  has  made  of  the  ovary  such 
a  fertile  field  for  the  development  of  epithelial 
tumors  of  the  most  varied  tj^pes. 

What  makes  the  ovary  of  one  mammal 
differ  most  from  the  same  organ  of  another 
mammalian  lies  in  the  amount  of  atrophy 
which  ensues  after  the  ovary  has  reached  its 
full  structural  development.  Of  all  the  species 
examined,  the  cow,  the  bitch,  and  the  cat 
suffer  the  least  amount  of  atrophy.  Hence, 
for  this  very  reason  they  are  exceptionally 
convenient  for  developmental  study. 

Until  recent  years  it  was  almost  unani- 
mously thought,  chiefly  due  to  the  teach- 
ing of  Waldeyer,  that  the  germinal  epithelium 
of  the  ovary  never  penetrated  farther  than 
the  outer  cortical  third  of  the  organ.  What- 
ever glandular  structures  were  found  within 
the  hilus  or  medulla  of  the  ovary  were 
thought  to  be  due  to  the  invasion  of  the 
ovarian  stroma  by  the  tubules  of  the  wolffian 
body.  The  wolffian  body  or  mesonephros  was 
consequently  divided  into  two  portions:  that 
which  invaded  the  ovary  was  called  the 
genital  portion,  whereas  that  outside  the 
boundaries  of  the  ovary  was  called  the  urinary 
portion  of  the  wolffian  body. 

Comparative  study  of  adult  ovary.  If  we 
examine  almost  any  section  from  the  ovary  of 
the  bitch,  we  find  an  unexpected  wealth  of 
epithelial  structures.  These,  at  first,  seem  to 
be  -without  order  and  of  several  tv-pes.  In  the 
heart  of  the  ovary,  frequently  in  the  midst  of 
the  great  blood  channels,  we  find  the  rete 
ovarii. 

The  rete  ovarii.  This  structure  corresponds 
to  the  rete  of  the  testicle.  It  is  an  irregular 
tortuous  gland-hke  structure,  -with  numerous 
folds  of  its  mucous  membrane,  which  is  lined 
for  the  most  part  by  a  columnar  epithelium. 
The  structure  in  some  animals  suggests  a  low 


grade  of  malignant  carcinoma.  The  cavity 
of  the  rete  varies  much  in  size  in  different 
species.  In  my  series  the  sheep  present  a  very 
small  rete  ovarii,  ofttimes  difficult  to  find  in 
the  center  of  the  ovary.  In  the  dog  and  cow  it 
is  a  large  structure,  often  extending  almost 
from  pole  to  pole  of  the  ovary  as  it  passes  on 
its  tortuous  course  between  the  main  blood 
vessels. 

In  the  human  the  rete  ovarii  varies  con- 
siderably in  size  in  different  individuals  and 
even  in  the  two  ovaries  of  the  same  individual. 
In  one  of  my  cases  one  ovary  is  a  mass  of 
fcctal  remnants  without  ova,  whereas  the 
other  contains  thousands  of  ova  without  any 
trace  of  fcetal  remnants  except  the  diminutive 
rete.  We  must  look  upon  the  rete  as  a  fcetal 
remnant,  and  its  atrophy  and  complete  dis- 
appearance is  quite  the  exception.  In  my 
numerous  specimens  a  careful  search  has 
always  resulted  in  finding  a  rete  though  at 
times  it  is  quite  diminutive  and  might 
readily  be  ov^erlooked.  But  in  several  of  the 
ov-aries  from  the  sheep  I  hav-e  not  been  able 
to  find  a  trace  of  it. 

The  medullary  cords  or  rays.  In  the  ovary 
of  the  bitch  there  are  numerous  solid  cords 
or  tubules  which  course  in  a  very  irregular 
manner  from  the  cortex  to  the  center.  Their 
arrangement  generally  speaking  is  radial 
though  very  irregular  and  convoluted.  In 
the  multiplicity  of  cells  which  Une  them  or 
compose  them,  one  may  distinguish  three 
dominant  t}'pes. 

The  lining  which  conforms  with  the  first 
tj^pe,  consists  of  tall  shaggy  cells  with  a  v\ide 
base  and  shrunken  body  prolonged  into  a 
thin  protoplasmic  filament  which  not  in- 
frequently passes  across  the  lumen  to  join 
with  a  similar  process  from  a  cell  of  the 
opposite  side.  The  nucleus  is  near  the  base. 
This  tj-pe  of  lining  is  found  chiefly  in  the 
tubular  rays.  At  times  a  fold  starting  from 
the  periphery  of  the  tube,  causes  on  trans- 
verse section  an  appearance  suggestive  of  a 
polypus  projecting  into  the  limien.  This  is 
also  covered  with  a  similar  tj'pe  of  cell  and 
the  fibrous  core,  usually  hyaline  and  without 
nucleus  is  joined  by  a  thin  velamentous 
fibrous  tissue  with  the  cormective  tissue  at  the 
periphery  of  the  ray. 
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The  second  t^-pe  is  found  in  the  solid 
cords.  The  dominant  cell  is  syncitioid  in 
type  and  in  its  functionless  state  resembles 
very  closely  the  syncitioid  cells  of  a  young 
placenta  that  has  been  retained  ifi  ulero 
for  a  short  period  after  loss  of  function.  The 
third  type  is  less  commonly  found  and  re- 
sembles a  true  glandular  duct,  lined  by  cubical 
epithelium.  These  three  types  when  traced 
through  serial  sections  pass  at  times  almost 
imperceptibly  the  one  into  the  other.  At 
other  times  the  change  is  abrupt  especially 
after  an  acute  bend  or  tortuosity  of  the  tube. 

In  serial  section  many  of  the  rays  are  found 
to  communicate  at  one  end  with  the  rete 
ovarii.  The  distal  end  of  the  ray  is  lost  in  the 
periphery  of  the  ovary. 

Development  of  the  epithelial  tissue  of  the 
ovary.  I  will  not  go  into  details  of  length 
and  age  (probable)  of  the  various  foetus. 
These  matters  have  little  or  no  bearing  upon 
the  subject.  The  first  sign  of  the  develop- 
ment of  the  genital  organs  is  found  in  a 
heaping  up  of  the  epithehum  at  a  spot  on 
the  genitourinary  ridge.  Immediately  un- 
der this,  at  this  early  stage,  lies  the  wolffian 
body  with  its  ducts  and  glomeruli.  This 
heaping  of  epithehum  constitutes  the  germ- 
inal layer  or  the  germinal  ridge.  Its  origin, 
so  far  as  is  known,  is  from  the  peritoneal  or 
mesothelial  surface,  and  it  lies  to  the  inner 
side  of  the  mesonephros.  (A  second  genital 
ridge  appears  shghtly  later  to  the  outerside 
of  the  wolffian  body.  This  eventually  gives 
rise  to  ]\luellcr's  duct.  Slight  confusion  arises 
here  owing  to  the  varied  nomenclature  used. 
Some  authors  apply  the  term  germinal  epi- 
thelium to  the  whole  covering  of  the  wolffian 
body,  while  others  restrict  it  to  that  portion 
which  gives  rise  to  the  ovary.  I  shall  use  it 
in  this  restricted  sense.)  Tliis  is  the  be- 
gimung  of  the  genital  gland — the  testes  or 
ovary.  Soon  this  epithelium  begins  to 
burrow  and  to  arrange  itself  in  columns 
coursing  more  or  less  at  right  angles  to  the 
surface,  and  running  toward  a  narrow  hilus. 
During  this  development  the  ovary  has 
gradually  become  pedunculated. 

If  we  now  turn  our  attention  to  the  em- 
bryos of  the  cow  at  various  stages  of  their 
development,  we  find  that  at  one  time  the 


ovary  and  testicle  form  a  pedunculated 
structure  which  occupies  the  irmer  side  of  the 
wolffian  body.  To  the  outer  side  hes  the 
differentiated  tissue  which  is  destined  to 
form  Mueller's  duct,  the  forerunner  of  the 
fallopian  tube.  Between  these  two  structures 
Hes  the  large  wolffian  body  with  a  wide  base 
of  attachment  posteriorly.  Its  main  ex- 
cretory duct,  the  wolffian  duct,  Hes  slightly 
to  the  inner  side  of  Mueller's  duct.  From 
the  inner  surface  of  this  excretory  duct  many 
tubules  take  origin,  then  run  along  the  outer 
surface  of  the  wolffian  eminence,  then  they 
bend  suddenly  upon  themselves,  their  lining 
epitheliiun  begins  to  stain  more  reachly 
with  eosin,  the  cells  become  much  larger  and 
the  tubules  themselves  become  very  much 
twisted  and  finally  end  in  a  glomerulus,  near 
the  inner  surface  of  the  wolffian  body.  A 
small  artery  issuing  from  the  main  arterial 
trunk  in  front  of  the  vertebra  passes  into  the 
wolffian  body  at  its  attached  border,  courses 
along  its  inner  free  margin  to  end  in  the  vas- 
cular tuft  of  the  glomerulus.  Separated  by 
only  a  very  short  distance  from  the  upper- 
most glomeruli,  the  fibrous  tissue  of  the  ovary 
takes  its  origin  from  and  becomes  continuous 
with  the  fibrous  tissue  of  the  wolffian  body. 
The  glomeruli  are  more  or  less  arranged  in  a 
single  row  and  therefore,  their  convex  sur- 
face, where  it  is  pierced  by  the  glomerular 
artery,  hes  in  toward  the  ovary.  Except  at 
both  poles  of  the  ovary,  the  space  between 
Mueller's  duct  and  the  hilus  of  the  ovary  is 
quite  wide  and  rounded,  filled  in  by  the 
enormously  developed  tubules  of  the  wolfi'an 
body.  So  far  no  difl'erentiation  of  ovules  is 
\isible.  The  cells  of  the  whole  ovarian  surface 
seem  to  be  uniform.  They  consist  of  deeply 
staining  cells  which  resemble  more  or  less 
ordinary  lymphocytes.  In  an  embryo  of 
slightly  more  advanced  age,  we  find  remark- 
able changes  have  taken  place.  The  growth 
of  cells  from  the  germinal  layer  of  the  ovary 
is  no  longer  restricted  to  the  immediate  sur- 
face of  the  ovary,  but  has  penetrated  into  the 
medulla  and  fills  the  hilus,  and,  separating 
the  fibrous  tissue  which  seems  to  form  a 
capsule  for  them,  they  pass  as  deeply  staining 
branching  cyhnders  of  tissue  out  of  the  hilus 
and   along    the   wolffian   body   between   its 
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free  border  and  the  glon.  cnili .  These  c  ylinders 
gradually  grow  smaller  in  extent  as  they  travel 
along  the  woltTian  body  to  end  at  a  point 
near  the  free  border  of  th£  mesosalpinx  be- 
tween the  outer  pole  of  the  ovary  and  the 
fimbriated  end  of  the  tube.  In  their  passage 
along  the  wolffian  body  they  enter  into  inti- 
mate contact  and  become  continuous  with  the 
cavities  of  at  least  two  and  may  be  as  many 
as  six  of  the  glomeruli  of  the  wolfimn  body. 
They  arc  separate  and  distinct  from  the 
wolffian  duct  throughout  their  whole  course, 
and  enter  into  contact  with  it  only  through 
the  interposition  of  the  tubules  and  glomeruli 
of  the  wolffian  body.  There  is,  therefore, 
direct  continuity  between  the  surface  epi- 
theliuni  and  the  wolffian  duct  through  the 
medium  of  the  medullary  cords  or  tubules,  the 
rete  ovarii,  the  wolffian  glomeruli  tubules  and 
duct. 

So  far  as  my  experience  goes,  in  no  other 
animal  can  this  be  studied  to  such  advantage 
as  in  the  embryos  of  the  cow.  At  this  stage 
there  is  no  differentiation  of  the  ovarian 
epithehum  tissue  into  tubules  or  ducts.  It 
presents  a  deeply  staining  cellular  structure, 
the  cells  of  which  possess  a  minimum  of  cell 
protoplasm  with  a  deeply  staining  nucleus 
like  that  of  a  lymphocyte.  Nothing  could 
be  more  striking  than  the  contrast  between 
this  darkly  stained  band  of  germinal  epi- 
thelium and  the  adjoining  tissues  of  the 
wolffian  body.  The  latter  is  made  up  of 
large  cells  with  a  large  amount  of  proto- 
plasm which  stains  very  deeply  with  eosin. 
At  this  stage  of  development,  primordial 
ova  are  distinguished  within  Pflueger's  tu- 
bules. 

Slightly  deeper  toward  the  center  of  the 
ovary,  in  what  I  may  designate  as  the  second 
zone,  or  zone  of  medullary  rays,  solid  and 
hollow  strands,  continuous  with  Pflueger's 
tubules,  present  themselves  with  primordial 
ova  in  their  lumina.  These  are  the  fore- 
runners of  the  medullary  cords.  Still  farther 
toward  the  center  these  tubules  in  the 
medullary  cords  pass  insensibly  into  a  richly 
tubular  structure  rete  ovarii  which  passes 
out  of  the  ovary  to  pursue  its  course,  which 
I  outlined  above,  and  to  enter  into  contact 
with    the    glomeruli    and    glomerular    ends 


of  the  wolffian  ducts.  In  short,  what  was 
formerly  a  mass  of  darkly  staining  cells 
slowly  and  insensibly  differentiates  itself 
into  tubules,  by  that  same  process  by  which 
Pflueger's  cords  differentiate  themselves  into 
Pflueger's  tubules  and  the  medullary  cords 
into  medullary  tubules.  In  the  ovary,  as  in 
the  testicle,  the  continuity,  therefore,  is 
complete  from  the  surface  epithelium  of  the 
ovary  to  the  wolffian  duct.  The  parts  nearest 
the  germinal  epithelium  have  to  do  with  the 
generation  of  the  reproductive  elements,  the 
remoter  portions  are  the  conduits  along 
which  the  ova  would  travel  if  they  pursued 
the  same  course  as  spermatozoa  in  the  male. 
But  in  the  female,  ova  are  cast  off  into  the 
peritoneal  cavity  and  the  efferent  tubules 
become  useless  and  atrophy  completely  or 
in  part.  Are  all  these  parts  maintained  in 
their  integrity  through  fcctal  into  postnatal 
and  into  adult  life?  The  answer  is  decidedly 
in  the  negative,  and  it  is  the  atrophy  wliich 
ensues  in  the  ovary  owing  to  the  ova  pursuing 
a  different  route  of  migration  which  has  led 
to  so  much  confusion.  A  study  of  the  adult 
organ  cannot  give  any  connection  whatsoever 
between  these  various  parts  of  the  one  and 
the  same  system  owing  to  the  complete 
atrophy  of  intervening  links. 

It  must  not  be  assumed  that  the  extra- 
ovarian  portion  of  the  canals  reach  as  com- 
plete a  development  in  all  other  species  as  it 
does  in  the  embryo  of  the  cow.  For  example, 
in  the  human  the  extra-ovarian  portion  of 
the  efferent  ducts  is  relatively  small  and 
atrophies  easily,  so  that  only  that  portion 
remains  (for  some  time)  which  is  necessary 
to  effect  a  junction  with  the  wolffian  ducts. 
Such  were  the  conclusions  to  which  my  work 
led  me,  namely,  that  there  are  no  parts  in 
the  testicle  which  have  not  their  homologous 
parts  at  some  time  in  embryonic  life  in  the 
ovar^^ 

These  homologous  parts  may  be  clearly 
represented  thus: 

TESTICLE 

1.  Seminiferous  tubules !■  Of  germinal 

2.  Vasa  recta s  epithelial 

3.  Rete  testis (.  origin 

4.  Efferent  canals 7 Of  wolffian  body 

q.  Vas  deferens Of  wolfEan  duct 
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OVARY 

Pflueger's  tubule^; ^Of  germinal 

X'asa  recta  or  medullar\-  rays  ...  <  epithelial 

Rete  ovarii.  .  .  .• (,>)rigin 

Kobelt's  tubules  of  epoophoron. .  Of  wolffian  body 

Gaertner's  duct Of  woltTian  duct 


Surface, 


If  we  trace  the  course  of  the  germinal 
epithelium  from  its  surface  to  the  wolffian 
bod}',  it  could  be  represented  as  in  diagram. 

The  first  portion  of  the  downgrowth 
represented  by  a.  h,  and  c  constitutes  the 
medullary  ray.  The  distal  or  cortical  portion, 
a,  atrophies  easily  and  disappears  com- 
pleteh'.  The  second  portion,  b,  becomes  the 
normal  graafian  follicle.  The  third  portion. 
c,  atrophies  more  or  less  and  may  or  may  not 
be  absorbed.  From  the  lower  portion  of  the 
rete  several  tubules  finally  merge  into  one 
which  passes  out  of  the  ovary  to  unite  with 
the  glomeruli  of  the  wolffian  body. 

To  recapitulate:  it  has  been  shown  through 
embr3rologicaI  studies  that  the  ovary  at  some 
time  in  its  development  possesses  a  system 
of  tubules,  which  have  their  exact  homologues 
in  the  seminiferous  tubules  and  excretory 
ducts  of  the  testicle.  Embryological  studies 
have  also  shown  that  all  the  structures 
within  the  ovar\',  namely,  Pfiueger's  tubules 
or  cords,  the  medullary  cords  and  the  rete 
ovarii,  to  well  outside  the  boundary  line  of 
the  normal  ovary,  are  of  germinal  epithelium 
origin;  and  it  has  been  demonstrated  that  the 
tubules  of  the  epoophoron,  or  of  the  wolffian 
body,  do  not  penetrate  into  the  ovary,  but 
are  met  outside  the  ovary  by  the  rete  ovarii 
as  it  passes  out  of  the  hilus. 

I  now  wnish  to  take  up  other  facts  which 
have  heretofore  not  been  recognized  and 
which  ofTer  incontrovertible  arguments  for 
the  substantiation  of  the  conclusions  stated 
above. 

In  the  first  place,  I  have  found  so  fre- 
quently immature  ova  within  the  whole 
length  of  the  medullary  cords,  that  there 
can  be  no  doubt  that  they  arose  in  situ. 
At  a  certain  stage  in  the  development  of  the 
ovary,  it  is  not  the  exception  to  find  this 
condition  of  afl'airs.  Their  presence  is  transi- 
tory and  their  life  history  is  a  short  one.  As 
we  will  see  later  on,  this  is  the  fate  of  thou- 
sands of  these  ova.    They  do  not  all  perish. 


Boundary  of  Ovarv 


Mesosalpin.^  < 


Med.  Ray 


Rete  Ovarii 


Tubules  of  Kobelt 


'  Gaertner's  Du^u 
Diagram  of  development  of  the  ovary. 

Occasionally  an  o\-um  seems  to  escape.  But 
it  is  a  fact  that  where  one  ovum  comes  to 
maturity,  a  thousand  are  lost  in  the  process. 
The  same  statements  apply  to  the  rete  ovarii, 
though  in  a  much  more  restricted  sense.  In 
all  my  specimens  of  embryos  I  have  found 
about  ten  or  twelve  ova  right  in  the  center  of 
the  rete.  Inasmuch  as  these  very  soon  suc- 
cumb to  the  general  destruction,  and  as  ova 
have  no  motive  power  of  their  own,  and  as 
the  character  of  the  tubules  would  preclude 
any  possible  motion  being  imparted  to  the 
ovum,  we  are  forced  to  the  conclusion  that 
this  again  is  incontrovertible  evidence  of 
development  of  ova  from  the  lining  both 
of  the  medullary  cords  and  of  the  rete  ovarii. 
Is  it  not  also  incontrovertible  evidence  that 
these  structures  are  derived  from  the  germinal 
epithelium,  and  have  retained  some  of  their 
powers  which  were  impressed  upon  them  in 
their  primitive  state?  To  the  arguments  of 
those  who  claim  that  both  the  medullary 
cords  and  the  rete  ovarii  are  derived  from  the 
epoophoron.  I  can  only  add  further  the 
statement  that  it  seems  quite  inadmissible 
that  nature  would  allow  so  important  a  func- 
tion as  oogenesis  to  be  shared  by  two  struc- 
tures of  totally  ditTerent  origin. 

Have  these  foetal  rests  any  functions? 
Without  the  slightest  hesitation  one  can  say 
that  in  the  human  ovary  they  have  no  normal 
function.  There  cannot  be  the  shghtest 
doubt  but  that  the  onl}-  normal  function 
they  could  perform  would  be  the  function  of 
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oogenesis.  But  we  know  equally  well  that 
the  formation  of  ova  is  a  function  of  di\-ision 
and  differentiation  which  in  the  human 
species  takes  place  exclusively  during  foetal 
Kfe  and  the  first  two  years  of  postnatal  hfe. 
Scientific  opinion  upon  this  point  is  quite 
unanimous.  But  there  is  not  the  same  un- 
animity when  it  comes  to  the  question  of  the 
other  mammals.  In  the  lowest  members  of 
this  order,  I  think  it  is  generally  admitted, 
oogenesis  goes  on,  not  only  in  foetal  and  early 
postnatal  years,  but  throughout  the  whole 
of  the  sexual  life.  I,  myself,  am  con\-inced 
that  ova  arc  developed  in  the  bitch  through- 
out her  whole  life,  and  in  the  case  of 
the  cow  at  particular  periods.  If  such  is  the 
case,  from  what  do  these  ova  originate? 
From  a  careful  study  of  the  bitch's  ovary,  the 
different  tj'pes  of  tissue  which  I  have  de- 
scribed above  as  being  found  in  the  medullary 
tubes  are  but  different  stages  in  the  develop 
ment  of  ova.  In  the  second  type,  where  the 
tissue  presents  much  the  character  of  syn- 
cytial cells  with  vacuoles,  it  is  but  the  be- 
ginning of  that  development  which  eventuates 
in  the  formation  of  ova.  I  am  con\'inced  that 
this  goes  on  throughout  at  least  the  sexual  life 
of  the  bitch,  and  that  ovulation  by  its  stim- 
ulating influence,  or  by  the  consequent  mere 
increase  of  vascularity  awakens  these  oogenit- 
ic  factors  temporarily  into  activity.  I  have 
found  ova  in  all  stages  of  formation.  In 
the  vast  majority  of  these  developments  the 
ova  are  quite  imperfect  and  are  doomed 
to  a  short  life.  Hundreds  of  them  in  one 
section  may  be  seen  as  the  mere  phantoms  of 
ova.  If  the  ovule  has  developed  but  shghtly 
(it  will  have  developed  a  vatelline  membrane 
early  in  its  career)  and  then  succumbs,  it 
will  be  found  with  its  vitelline  membrane 
somewhat  distorted  and  surrounded  by  a  mass 
of  follicular  cells  of  deeply  staining  syncytioid 
characters.  If  development  has  gone  on 
further  before  retrogressive  changes  set  in,  the 
syncytioid  cells  lose  that  character  and  take 
on  the  character  of  the  first  type  as  de- 
scribed above,  that  is,  the  ovnm,  composed 
now  usually  only  of  a  vitelline  membrane 
filled  with  degenerative  droplets,  is  sur- 
rounded by  a  layer  of  tall,  delicate,  slender, 
filamentous  cells  which  stain  poorly.    This 


is  the  prototype  of  the  zona  radiata  of  the 
discus  proligerus. 

These  facts  taken  singly  or  together  cannot 
leave  any  doubt  as  to  the  germinal  origin  of 
all  the  tubular  and  solid  epithelial  structures 
found  in  the  subcortical  and  central  zones 
and  hilus  of  the  human  ovary.  For  if  such 
is  the  case  with  the  higher  vertebrates,  we 
cannot  but  believe  that  the  process  is  the  same 
in  the  human  species.  It  seems  quite  im- 
possible that  two  tissues  so  widely  different 
as  germinal  epithelium  on  the  one  hand,  and 
wolffian  ducts  on  the  other,  should  possess 
such  high  potentialities  and  specialization 
as  are  required  to  develop  ova  and  their 
necessary  adjuncts.  True,  if  we  go  back  far 
enough,  both  germinal  epithelium  and  wolffian 
ducts  were  derived  from  the  same  cells  of 
the  coelomic  cavity.  But  with  that  tjpe  of 
argument  we  need  go  back  but  a  little  further 
to  realize  that  all  tissues  of  the  body  have 
common  parents  in  an  ovum  and  a  sper- 
matozoon. 

The  atrophy  of  structures  so  far  described 
refers  only  to  those  superfluous  tissues  of 
foetal  origin,  but  in  the  dog  and  in  several 
other  animals  there  takes  place  a  second 
downgrowth  of  germinal  epithelium  into  the 
cortex  of  the  ovary.  This  usually  takes  place 
in  adult  life.  The  invasions  are  quite  gland- 
ular in  appearance,  never  contain  ova  and 
are  fruitful  sources  of  new-growth  with  lower 
am'mals.  Whether  such  a  second  invasion 
takes  place  in  the  human  has  never  been 
determined. 

In  reference  to  this  second  invasion  of  the 
cortical  zone  by  the  germinal  epithelium  in 
postnatal  or  adult  life  in  some  animals 
Winiwater  states:  "An  important  fact  re- 
mains, we  never  find  in  this  glandular  in- 
vasion nuclear  elements  so  characteristically 
found  in  germinal  cells  on  their  way  to  be- 
come ova.  So  far  as  my  experience  goes  this 
late  invasion  does  not  produce  ova." 

I  am  convinced  that  these  late  characteris- 
tic invaginations  of  the  germinal  epithelium, 
at  an  age  when  the  animal  has  reached,  or 
almost  reached,  full  development,  offer  a 
ready  explanation  for  that'  strong  tendency 
in  the  human  ovary  for  the  germinal  epi- 
thehum   when   invaginated   by   any   of   the 
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causes  which  will  be  mentioned  later,  to 
burrow  and  invade  deeply  and  give  rise  to  a 
typical  growth.  Waldeyer  vaguely  gave  ex- 
pression to  the  same  opinion  when  he  stated 
that  this  new  formation  of  tubules  from 
the  germinal  layer  in  some  of  the  lower 
animals  was  but  an  expression  of  an  inherited 
tendency  in  these  cells. 

THE  INTERSTITIAL  CELLS  OF  THE  OVARY 

In  order  to  avoid  confusion,  it  may  be  well 
to  state  that  according  to  recently  accepted 
\dews  there  are  two  distinct  t\-pes  of  cells 
in  the  stroma  of  the  ovary.  It  will  not  do  to 
speak  of  them  in  common  as  interstitial 
cells,  or  as  stroma  cells,  or  as  connective- 
tissue  cells,  because  they  have  distinct 
separate  origins  which  bind  the  one  on  the 
one  hand  to  the  epithelial  group,  and  the 
other  to  the  connective  or  fibrous  tissue  group. 
The  former  is  of  mesothelial,  the  latter  of 
mesoblastic  origin.  However,  Jaute  de  mieux, 
the  term  interstitial  cells  has  passed  into 
common  usage,  and  as  a  means  of  distinction 
the  mesoblastic  tissue  is  known  as  the  con- 
nective tissue  or  supporting  tissue,  or  stroma. 

Since  Linion's  and  \'.  Winiwater's  articles, 
an  almost  infinite  number  of  works  have 
appeared,  culminating  in  Miss  Lane  Clappon's 
and  Miss  IMcIlroy's  epoch-making  article. 
With  a  lucidity  that  deserves  the  highest 
praise  they  have  shown  that  there  are  two 
distinct  cells  in  the  ovary,  the  interstitial 
cell  allied  to  and  originating  from  the  germinal 
epithelium  and  the  connective-tissue  cell 
proper  derived  from  the  connective  tissue  of 
the  wolffiaji  body.  The  former,  therefore, 
possesses  much  of  the  potentiality  of  the 
oogenic  tissue,  the  latter  is  but  a  supporting 
structure.  My  work  upon  the  human  ovarj' 
tends  in  every  respect  to  confirm  their  work 
upon  the  mammalian  organ.  My  specimens 
fortunately  contain  three  of  exceptional  im- 
portance in  this  connection.  Two  of  them  are 
from  the  human  ovary,  one  of  a  foetus  of 
about  7^2  or  8  months,  the  other  a  child 
which  died  suddenly  immediately  after  birth 
owing  to  a  diaphragmatic  hernia.  In  each 
of  these  specimens,  whether  due  to  some 
peculiarity  in  the  stain,  or  whether  due  to 
the  phase  of  development  of  these  structures, 


each  interstitial  cell  is  so  clearly  defined  and 
so  beautifully  stained  that  it  offers  the 
greatest  contrast  to  the  slender  fibrillar  inter- 
vening connective  tissue.  Their  origin  from 
the  germinal  epithelium  stands  out  most 
clearly,  and  their  differentiation  from  the 
folUcular  cells  is  as  yet  not  complete.  The 
limit  of  invasion  of  these  cells  in  the  ovarian 
tissue  is  clean-cut,  and  here  again  offers  the 
most  marked  contrast  to  the  fainth'-pink- 
stained  connective  tissue. 

The  third  specimen  is  from  a  rabbit,  which 
had  its  back  broken  twenty-four  hours  before 
parturition  by  being  clumsily  hfted  by  the 
neck  by  one  of  the  orderlies.  Immediately 
paralysis  of  the  hind  legs  and  rear  portion 
of  the  body  set  in.  Parturition  set  in  next 
morning,  and  the  rabbit  died  in  the  second 
stage  of  labor  without  being  able  to  expel 
the  foetus.  The  ovaries  in  this  case  were  cut. 
They  are  from  pole  to  pole  just  one  mass 
of  lutein  cells.  The  outline  of  the  true  corpora 
lutea  is  well  marked  by  a  dehcate  band  of 
fibrous  tissue.  Between  them  and  all  about 
them  right  down  to  the  depths  of  the  hilus, 
sinular  cells  fill  the  whole  field.  Every 
interstitial  cell  in  the  ovary  seems  to  have 
been  converted  into  a  large  oval  or  polygonal 
cell  resembling  in  every  particular  but  one, 
the  true  lutein  cells  of  the  corpora  lutea. 
That  one  and  only  distinction  consists  in  a 
slightly  smaller  size  of  the  extracorpus  cells. 
Most  minute  examination  with  the  highest 
powers  of  magnification  reveals  no  other 
differences.  The  fine  strands  of  fibrous  tissue 
that  interlace  with  these  cells  are  readily  seen. 
With  Sudan  III  the  whole  ovary  seems  a 
mass  of  fat. 

There  can  be  no  doubt  that  the  ovarj-  con- 
tains two  types  of  cells,  the  interstitial  and 
the  connective  tissue;  the  former,  derivatives 
of  the  germinal  epithelium  and  capable  of 
transformation  of  form  and  endowed  with 
secretory  function;  the  latter  merely  support- 
ing structure  in  the  strictest  sense  of  the  term. 

II.    THE  ORIGIN  OF  EPITHELIAL  NEW-GROWTHS 
OF    THE    OVARY 

The  work  in  the  preceding  pages  has  led 
to  a  generahzation  the  bearing  of  which  is 
far-reaching,  namely  that  all  epithelial  struc- 
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turcs  within  the  ovary  are  derived  from  a 
common  source— the  germinal  epithelium. 

Division  and  difTercntiation  has  led  to  wide 
differences  in  form  and  function.  But  we 
have  seen  that  the  characters — the  primitive 
characters — of  this  epithelium  may  make 
themselves  manifest  when  the  proper  stim- 
ulus comes,  and  we  have  seen  how  imperfectly 
that  assumed  function  may  be  performed. 
This  assumption  of  power  is  capable  only  by 
\irtue  of  the  inherited  susceptibilities  of  these 
cells  which  are  among  the  oldest  in  the  am'mal 
kingdom.  With  this  knowledge  afforded  by 
comparative  and  human  embryology,  the 
subsequent  discussions  will  be  greatly-  facil- 
itated. 

It  would  seem  at  first  sight  as  if  we  stood 
today  just  where  we  were  twelve  years  ago. 
as  regards  the  liistogenesis  of  simple  and 
malignant  tumors  of  the  ovar}-.  The  various 
classifications  which  have  been  given  have 
not  as  a  rule  been  histogenetic,  but  rather, 
topical,  clinical  or  histological. 

Under  such  systems,  the  varieties  become 
as  a  rule  (except  perhaps  the  first)  so  numer- 
ous that  the  subdiAision  becomes  cumber- 
some. Clinical  di\'isions  and  pathological 
subdi\nsions  of  any  general  system  have  be- 
come almost  a  necessity,  but  the  wholesale 
multiplication  of  varieties  has  much  in  it 
that  deserves  condemnation. 

I  have  tried  to  give  a  histogenetic  sub- 
di\ision  wliich  sacrifices  nothing  to  bre^^ty. 

A.  Tumors    arising    from    the    germinal 

.,,    ,.       'Ovularv. 
^P^th^'^^^^iNon-o^oilary. 

B.  Tumors  arising  from  the  stroma. 

C.  Tumors  due  to  cell  inclusions. 

"It  would  be  very  fine,"  writes  Pfan- 
nenstiel,  "if  when  studying  each  tumor 
separately,  we  could  place  it  in  its  proper 
histogenetic  category."  I  quite  agree  with 
Stratz,  that  a  subdi\'ision  of  tumors  into 
cystic  and  sohd,  is  not  only  unscientific 
but  also  impracticable,  for  neither  chnically 
nor  anatomically  do  tumors  allow  them.- 
selves  to  be  placed  in  either  one  of  these 
classes. 

What  are  the  structures  in  the  ovary  from 
which   epithelial   tumors  ma}'   arise?     They 


are  germinal  epithelium,  follicular  epithelium, 
ova,  medullary  cords,  retc  ovarii,  corpora 
lutea,  corpora  atretica  and  the  interstitial 
cells.  If  we  include  also  inclusion  tumors,  we 
have  covered  the  whole  of  the  tissues  from 
which  they  can  take  origin.  But  if  we  ask, 
can  tumors  arise  from  each  of  these?  then 
the  matter  becomes  one  in  which  j'ou  form 
your  own  conclusions,  either  from  mere 
preponderance  of  opinion  or  from  your  own 
observations.  However,  it  seems  adnsable 
to  deal  with  the  subject  from  the  \-iew-point 
of  these  fixed  and  known  tissues,  rather  than 
to  take  up  each  class  of  tumor  and  try  to 
work  back  to  its  origin. 

TUMORS    ARISING    FROM     THE     GR.A.AFWN 
FOLLICLES 

Wendeler  very  aptly  remarks  that  it  was 
natural,  owing  to  the  cystic  formation  of  most 
tumors,  to  suppose  that  they  were  derived 
from  follicles. 

Can  the  epithehal  lining  of  the  graafian 
follicle  give  rise  to  tumors?  In  the  first  place, 
a  distinction  must  be  drawn  between  the 
membrana  granulosa  of  a  developing  graafian 
follicle  and  the  single  layer  of  partially  de- 
veloped epithelium  which  surrounds  a  pri- 
mordial o\-um  in  the  quiescent  state. 

If  we  exclude  the  condition  which  is  com- 
monly known  as  "hydrops  folhculi,"  I  can 
say  \\-ith  every  emphasis,  that  I  do  not  be- 
lieve that  tumors  can  arise  from  the  graafian 
follicle  in  process  of  development  or  degenera- 
tion. For  years  the  pathological  material 
from  several  hospitals,  both  abroad  and  at 
home,  has  been  examined  \\-ith  this  end  in 
^^ew,  and  the  result  of  mj'  observations  can- 
not be  expressed  in  other  terms.  The  varieties 
of  degeneration  of  the  membrana  granulosa 
before  or  after  the  death  of  the  o\'um  are  few. 
The  process  is  singularly  simple,  and  it  has 
never  fallen  to  my  lot  to  see  these  cells  take 
on  characters  such  as  would  justify  one  in 
assuming  that  they  form  the  fining  of  a  true 
cyst. 

Are  we  to  classif}-  as  tumors  the  condition 
known  as  "hydrops  folliculi"?  It  seems  to  me 
that  it  is  a  misapplication  of  a  term.  Is  it  even 
a  pathological  state?  It  has  happened  so 
often  that  the  small  cystic  ovary,  or  fibro- 
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cystic  ovary  so  called,  has  yielded  under  the 
microscope  a  prolificity  of  graafian  follicles 
that  is  striking.  So  often  is  this  the  case  that 
one  grows  skeptical  of  these  terms.  A  careful 
examination  of  true  cases  of  hydrops  folliculi 
shows  that  neither  the  ovum  nor  the  mem- 
brana  granulosa  have  sufTered  any  appreciable 
change  and  I  am  firmly  convinced  that  the 
great  majority  of  these  ova  mature  or  are 
cast  off  by  premature  rupture  of  the  follicle. 
In  none  of  these  follicles  does  one  find  the 
fatty  degeneration  or  secretion  in  the  tunica 
interna — a  condition  which  forecasts  death 
of  the  ovum. 

Pfannenstiel  says  they  are  usually  single 
and  one-chambered,  i.e.,  they  do  not  build 
daughter  cysts.  Why  would  they  be  single 
if  such  cysts  were  of  graafian  follicle  origin? 
One  would  imagine  them  multiple  by  the  very 
fact  of  their  origin.  Olshausen  says  when  they 
are  multiple,  which  is  seldom,  the  number  is 
usually  small.  Most  textbooks  state  that 
the  cysts  lie  side  by  side  and  do  not  com- 
municate, and  the  one  does  not  develop  out 
of  the  other.  These  arguments  seem  to  have 
been  transcended  from  textbook  to  text- 
book. These  two  statements  so  simple  in 
appearance  would  be  among  the  very  hardest 
possible  to  prove. 

Another  arbitrary  division  is  found  very 
frequently,  namely,  that  these  cysts  are 
always  of  limited  size;  for  some  the  fist,  for 
others  the  fcetal  head  is  the  limit.  If  they 
exceed  this  size,  they  pass  into  another 
category.  This  seems  the  most  arbitrary  of 
arbitrary  divisions.  Now  it  is  a  singular 
thing  that  in  the  many  ovaries  that  have  been 
examined  in  the  past  four  years  from  all  the 
species  of  aiiimals  mentioned  in  the  foregoing 
pages,  never  has  there  been  a  tumor  found 
arising  from  the  graafian  follicles.  Hydrops 
folliculi  has  been  found  frequently,  but  the 
membrana  granulosa  was  intact.  When  this 
had  been  discharged  and  had  mixed  with  the 
liquor  folliculi,  the  ca\ity  became  merely  a 
cavity  fined  by  flattened  cells  of  the  tunica 
interna.  The  small  cystic  ovary  of  the  dog 
and  cat,  and  many  other  animals,  has  quite 
another  origin,  as  will  be  described  later. 

No  one  will  deny  the  clinical  entity  known 
as  "hydrops  folliculi,"'  but  the  interpretation 


admits  of  more  than  one  opinion.  Nagel 
believes  that  these  are  nothing  more  or  less 
than  unusually  large  healthy  graafian  folhcles, 
and  I  fully  concur.  We  would  hardly  classify 
hydramnios  as  a  new-growth,  nor  does  the 
fa'tus  succumb  even  when  the  quantity  of 
fluid  is  exceptionally  great.  \\  hy  then  should 
the  ovum  be  doomed  under  somewhat  similar 
circumstances?  The  fact  remains  that  hy- 
drops folliculi,  when  it  exists,  is  nearly  always 
multiple,  oftentimes  classified  clinically  as  the 
small  cystic  ovary,  yet  according  to  text- 
books, the  tumor  to  which  hydrops  folliculi 
is  supposed  to  give  origin  is  in  the  vast  major- 
ity of  cases  single,  not  multiple. 

To  my  mind  there  is  not  one  case  in  the 
Hterature  of  a  graafian  follicle  that  is  supposed 
to  show  developing  papilloma,  that  will  stand 
the  test  of  a  scientific  criticism.  Nagel  holds, 
and  I  tliink  with  perfect  justice,  that  the 
transformation  of  the  membrana  granulosa 
into  a  cyst  epithefium  owing  to  the  death  of 
the  eggs,  is  an  impossibifity. 

In  many  of  the  animals  in  which  large  and 
small  cysts  abound,  there  are  many  that  can 
^\^th  the  greatest  ease  be  traced  to  their 
origin,  and  the  same  applies  to  my  speci- 
mens of  human  ovaries.  Yet  in  not  one  of 
these  is  there  any  evidence  that  cysts,  as 
new-growths,  have  arisen  from  graafian 
follicles.  It  may  be  objected  that  the  fact 
that  they  have  not  been  found  in  these  series 
is  not  proof  positive  that  they  do  not  occur. 
The  whole  question  seems  to  resolve  itself 
into  this:  Are  we  to  consider  "hydrops 
folliculi"  as  a  type  of  new-growth,  or  as  the 
product  of  local  change?  The  question  is  very 
diflicult.  That  hydrops  folliculi  as  a  clinical 
entity  does  exist,  no  one  will  deny,  but  that  it 
can  reach  anything  like  large  dimensions,  I 
think  few  will  be  prepared  to  admit.  Through 
the  work  of  Kroemer  we  know  that  the  asso- 
ciation of  cysts  of  the  ovary  with  chorio- 
epithelioma  of  the  uterus  is  quite  a  common 
one.  We  also  know  that  in  the  ovaries  of  a 
pregnant  woman,  especially  if  she  is  some- 
what advanced  in  her  pregnancy,  we  find 
not  only  a  large  corpus  luteum  of  pregnancy, 
but  the  other  graafian  folhcles  which  contain 
ova  in  process  of  maturation  develop  a  thick 
layer  of  lutein  cells  in  their  theca  interna. 
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It  is  as  though  the  foetal  metabolism  de- 
manded greater  lutein  secretion  and  the  theca 
of  these  incompletely  developed  follicles 
were  called  on  prematurely  to  do  their  share 
of  the  work.  This  is  the  usual  course  of 
events  as  it  has  been  worked  out  by  Seitz  and 
myself. 

Such  folHcles,  as  Limon  has  pointed  out, 
the  theca  interna  of  wliich  has  undergone, 
or  is  undergoing  this  lutein  change,  have 
doomed  the  ova  that  they  contain  to  destruc- 
tion. 

Chorio-epithelioma  acting  in  a  sense  like  a 
pregnancy  and  being  derived  from  a  preg- 
nancy, causes  all  the  changes  in  the  ovary 
that  are  usually  found  in  a  normal  pregnancy 
only  to  a  much  greater  degree.  The  ovary 
becomes  markedly  cystic  and  often  of  con- 
siderable volume.  If  we  examine  these  cysts, 
we  find  that  they  are  mostly,  if  not  all,  de- 
veloped from  the  corpus  lutein  of  pregnancy 
and  from  the  graafian  follicles  which  were 
maturing  when  the  abnormal  impulse  over- 
took them.  The  truth  of  the  statement  hes 
in  the  fact  that  if  these  cysts  are  examined  in 
the  early  stage  they  are  surrounded  by  layers 
of  lutein  cells  just  as  are  those  graafian 
follicles  in  partial  maturation  during  preg 
nancy.  An  impulse  to  cyst  formation  seems 
to  sweep  over  the  ovaries  in  cases  of  chorio- 
epithehoma.  These  are  true  graafian  follicle 
cysts  and  not  infrequently  reach  consid- 
erable size.  Yet,  and  this  is  the  interest- 
ing fact,  the  large  cysts  are  all  devoid  of 
an  epitheHal  lining,  being  covered  either 
with  blood,  or  serum,  or  fibrin,  or  a  layer 
of  lutein  cells,  and  only  in  the  smallest 
can  remains  of  the  membrana  granulosa  be 
found. 

It  is  very  apparent  from  such  cases  that  a 
transformation  of  the  Kning  epithelium  of  a 
graafian  follicle  into  the  usual  lining  of  a  new- 
growth  is  an  impossibility;  that  after  the 
death  of  the  ovum  the  membrana  granulosa — 
a  membrane  of  highly  specialized  function — 
has  no  longer  a  raison  d'etre  and  slowly  li- 
quefies. If  such  were  not  the  case,  why 
would  not  the  larger  cysts  in  chorio-epithe- 
Uomatous  cases  still  be  lined  by  a  membrana 
granulosa  transformed  into  a  one  or  two 
layered  epithelium? 


THE  FOLLICULAR  CELLS  OF  THE  PRIMORDIAL 
CELL  NESTS 

Do  epithelial  tumors  arise  from  these 
cells?  Theoretically  these  cells  are  so  closely 
allied  to  the  germinal  epithehum,  they  have 
undergone  so  little  differentiation,  that  there 
is  no  apparent  reason  why  theoretically  they 
should  not  give  rise  to  new-growths.  Yet 
practically  such  has  never  been  satisfactorily 
demonstrated.  Many  authors  have  pub- 
lished reports  of  cases  in  which  tumors  have 
been  described  as  having  arisen  from  this 
structure.  The  question  is  a  most  difficult 
one  to  decide,  and  after  all  it  is  a  matter 
of  small  importance  as  it  will  be  shown  later 
that  these  tumors  arise  either  from  this  pri- 
mordial follicular  epithelium  or  from  in- 
vaginations of  the  germinal  epithelium. 

Tumors  arising  out  of  the  foUicle  cells  of 
primordial  follicles  have  been  described  by 
Gottschalk,  Steffeck,  Bulins,  Pozzi  and  Beaus- 
seriat,  Pfannenstiel,  von  Yelets,  von  Kahlden, 
Hofmeier,  Franque  and  Limnell,  none  of 
which,  however,  seem  conclusive,  except  per- 
haps that  of  Gottschalk.  Most  of  the  others, 
as  Waldeyer  and  Heinrichs  state,  offer  other 
explanations  that  are  much  more  readily 
acceptable. 

As  stated  above,  even  in  the  bitch  where 
there  is  normally  an  invasion  of  the  superficial 
layer  of  the  ovary  by  small  ducts,  which 
practically  never  contain  normal  ova,  it  is 
impossible  to  say  under  such  circumstances 
whether  a  tumor  arising  in  this  neighborhood, 
originated  in  one  of  these  small  downgrowths 
or  in  a  real  primordial  follicle,  and  so  it  is  in 
the  human  ovum.  Small  cysts  in  the  im- 
mediate neighborhood  of  the  surface  epi- 
thelium, may  so  mimic  the  epithehum  of  the 
primordial  follicle,  that  it  would  be  quite  im- 
possible to  state  even  at  this  early  stage  with 
any  degree  of  assurance  that  it  arose  from  the 
one  or  the  other  of  these  two  sources. 

THE  ORIGIN  OF  EPITHELIAL  TUMORS  FROM  THE 
GERMINAL    EPITHELIITM 

Nothing  in  the  human  body  can  equal  the 
metaplastic  power  of  the  germinal  epi- 
thelium. When  we  stop  to  reaUze  that  all 
the  epitheUal  tumors  of  the  ovary  (except 
those  few  which  are  classified  as  inclusion 
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tumors)  are  derived  from  this  epithelium 
either  directly  or  indirectly  through  the 
medium  of  structures  to  which  it  primarily 
gave  rise,  we  are  struck  with  the  latent  power 
of  these  cells  when  they  are  awakened  into 
activity.  When  we  realize  that  such  widely 
different  cells  as  the  apparently  simple  inter- 
stitial cells  of  the  ovary  at  one  end  of  the  list, 
lead,  through  many  mutations,  through  the 
follicular  epithelium,  membrana  granulosa, 
ciliated  epitheliimi  mucous  cells  to  the  most 
highly  specialized  cell — the  ov'tmi — we  do 
cease  to  wonder  at  the  multiplicity  of  varie- 
ties found  among  the  ov-arian  new-growths. 

We  have  seen  in  the  first  half  of  this  mono- 
graph, how  by  a  study  of  comparative 
anatomy  the  whole  problem  of  development 
and  atrophy  in  the  human  ovary  has  taken 
on  a  new  aspect.  In  that  part  of  the  work,  I 
stated  that  the  amount  of  atrophy  of  epi- 
thelial structures  in  the  late  months  of  foetal 
life  and  early  postnatal  hfe  varied  greatly 
not  only  between  different  species  but  be- 
tween different  members  of  the  same  species. 
As  examples  I  quoted  that  the  dift'erence 
between  the  bitch's  and  the  sheep's  ovaries 
in  the  matter  of  the  amount  of  apparently 
functionless  structures  retained  was  very 
great,  but  that  there  were  also  great  differ- 
ences between  any  two  bitches'  or  any  two  of 
any  other  species.  So  it  is  with  the  human 
ovary.  In  some,  even  in  serial  sections,  I 
have  found  not  a  trace  of  any  foetal  rests 
except  a  small  rete  ovarii.  In  others,  on  the 
other  hand,  it  is  impossible  to  examine  any 
one  preparation  ^\"ithout  finding  not  only 
traces  but  long  stretches  of  fcetal  remnants. 
This  appHes  equally  to  ovaries  of  all  ages. 
What  the  percentage  of  cases  would  be  in 
which  such  structures  are  found  cannot  be 
stated  except  by  serial  sections  of  a  very 
large  number  of  ovaries  at  the  early  adult 
life.  This  I  have  not  done,  but  Judging  from 
the  frequency  with  which  these  structures  are 
found  in  the  ovary  before  puberty,  that  is 
before  the  ovary  is  scarred  by  the  rupture  of 
large  graafian  follicles,  the  percentage  of 
cases  in  which  fcetal  rests  occur  must  be  in- 
ordinately high — very  much  above  the  figures 
given  by  Schickele. 

These  remnants  usually  lie  deep  down  in 


the  medulla  of  the  ovary,  often  in  the  neigh- 
borhood of  the  rete  ovarii.  At  times  they  are 
in  the  form  of  tubules  with  well  preserved 
epithehum,  at  other  times  the  epithelium 
has  remained  arrested  in  a  state  of  partial 
atrophy.  Not  infrequently  there  is  a  ca\ity, 
more  frequently  they  are  solid.  Often  the 
remains  run  off  from  the  rete,  merely  re- 
sembhng  dark  Ij-mph  spaces.  Toward  the 
surface  of  the  ovary  one  recognizes  these 
foetal  remnants  in  the  deep  crevices  or  lobula- 
tions of  the  surface  of  the  organ,  or  by  the 
presence  of  sohd  columns  of  cells,  or  real 
ducts  which  communicate  with  the  surface. 
If  these  latter  occur  before  foetal  Hfe,  j-es 
even  before  full  adolescence,  they  are  un- 
doubtedly of  foetal  origin,  for  none  of  the 
causes  which  could  give  rise  to  such  sinkings 
have  as  yet  begun  to  operate. 

There  are  other  foetal  remnants  that  re- 
quire description.  One  frequently  finds  in 
human  ovaries  of  all  ages  certain  sectors 
of  the  ovary  which  stand  out  in  marked  con- 
trast to  the  remaining  portion  of  the  ovar}-. 
Some  of  these  cases  will  be  described.  The 
segment  so  characteristically  changed  pre- 
sents all  the  appearances  of  having  been 
arrested  in  its  development,  whereby  the 
foetal  structures  which  should  have  been 
absorbed  have  crystallized  and  the  further 
development  of  the  segment  has  not  taken 
place.  It  is,  therefore,  a  segment  which  has 
remained  fixed  in  a  stage  of  imperfect  de- 
velopment. A  close  survey  of  these  cases 
nearly  always  leads  to  a  vascular  defect  as  an 
underhing  cause.  They  present  an  appear- 
ance not  unlike  what  might  be  the  late  stage 
of  an  infarct.  The  incidence  of  these  cases 
in  those  that  have  come  under  my  observa- 
tion shows  conclusively  that  this  is  a  common 
defect.   Let  me  describe  some  notable  cases: 

C.\SE  I.  A  foetus  which  died  at  full  term  The 
right  ovary  normal.  The  left  ovary  is  normal  except 
for  a  segment  about  the  middle  with  apex  to  the 
medulla.  The  surface  of  the  ovary  at  this  spot 
circular  and  about  i  centimeter  in  diameter,  is 
whiter  and  of  firmer  consbtence.  On  macroscopic 
section  no  change  visible  except  pin-head  cavities. 
Microscopically,  a  wedge-shaped  portion  of  the 
ovary,  well  defined,  is  devoid  of  normal  ova  or  its 
adjuncts.  Instead  the  segment  is  full  of  glandular 
or  epithelial  elements,  some  of  which  are  typically 
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glandular,  others  are  solid  columns  which  at  times 
degenerate  into  mere  lymph-like  spaces.  The  pic- 
ture is  undoubtedly  one  of  arrested  atrophy.  Other 
portions  of  the  ovary  are  quite  normal. 

Case  2.  A  child  of  one  year.  Right  ovary  nor- 
mal; left  ovary  contains  a  segment  in  the  inner  pole 
very  similar  to  that  described  above.  The  rest  of 
the  ovary  is  normal. 

Case  3.  Girl  of  14  years  of  age.  Left  ovary 
normal;  right  ovary  contains  at  inner  pole  a  wedge 
of  tissue  in  arrested  development.  This  wedge  is 
filled  with  epithelial  elements  and  glands.  These 
are  frequently  broken  into  short  segments.  The 
limits  of  this  wedge  are  abrupt  as  if  due  to  an 
infarct.  In  many  sections  the  glands  contain 
goblet  cells  and  ciliated  epithelium  (?). 

Case  4.  In  this  case  of  a  young  child  of  2  years 
an  irregular  segment  of  the  right  ovary  seems  to 
have  suffered  a  blight.  All  about  this  area  the  nor- 
mal structures  are  found  whereas  in  this  area  which 
from  its  outline  gives  one  the  impression  that  it 
is  due  to  some  vascular  disturbance  arrest  of  de- 
velopment has  taken  place.  The  arborescent  foetal 
structures  are  lined  with  cells  that  stain  a  deep  blue 
in  marked  contrast  to  the  pink  and  blue  of  the 
normal  tissues. 

I  think  that  such  a  condition  whatever  its 
cause  offers  an  explanation  for  those  rare 
cases  where  the  ovary  remains  in  its  foetal 
state,  disseminated  with  canals  Kned  by 
germinal  epithehum,  a  total  absence  of  ova,  a 
generalized  firm  fibrous  consistence,  and  a 
proneness  to  develop  multiple  cysts.  From- 
mel  (?)  has  published  such  a  case,  and  one 
came  under  my  observation  some  years  ago, 
when  working  in  the  laboratories  of  the 
Pathological  Institute  of  Freiburg,  in  Pro- 
fessor Aschoff's  servace.  Quite  recently,  a 
second  case,  somewhat  similar  came  into  my 
possession.  This  ovary  differing  somewhat 
from  any  heretofore  described,  throws  so 
much  light  upon  the  origin  of  tumors  that 
it  will  repay  a  thorough  study. 

It  was  removed  from  a  young  woman  of  2,s  years, 
married  .3M  years,  no  children.  Menstruation  late 
in  onset  had  always  been  scanty.  Uterine  dysmenor- 
rhcea  was  not  a  marked  feature.  The  external 
genitals  were  healthy.  Owing  to  severe  left-sided 
pain  of  a  biirning  character,  which  gave  all  the 
indications  of  being  due  to  sigmoidal  trouble,  but 
which  resisted  all  forms  of  palliative  treatment,  an 
exploratory  laparotomy  was  done.  The  sigmoid 
presented  nothing  pathological  on  its  peritoneal 
surface. 

The  left  ovary  was  slightly,  very  slightly  enlarged, 
but  was  hard,  and  almost  cartilaginous  in  con- 
sistence.   A  few  small  cysts  were  visible  upon  the 


surface.    It  was  deemed  advisable  to  remove  this  as 
being  possibly  a  contributing  cause. 

Microscopically  in  none  of  the  sections  is  there 
an  ovum,  either  in  the  quiescent  or  maturing  state. 
The  surface  epithelium  is  unusually  tall  and  colum- 
nar. In  one  of  the  creases  of  the  surface  doubtful 
cilia  are  visible.  The  fibrous  stroma  is  unusually 
dense  and  hyaline.  The  whole  ovary  is  disseminated 
with  small  cysts  which  by  their  general  arrangement 
run  in  lines  from  the  surface  toward  the  center  of  the 
ovary.  Many  of  these  communicated  with  the 
surface  epithelium  by  a  solid  strand  of  cells.  In 
others  this  was  lacking,  but  by  the  course  of  the 
fibrous  tissue,  one  could  easily  see  that  previously 
such  a  connection  had  existed.  The  cysts  are 
particularly  interesting  owing  to  the  variety  of  their 
epithelial  linings,  and  the  differences  in  the  amount 
of  vascularity  of  the  surrounding  fibrous  tissue. 
There  are  small  and  large  cysts  (microscopically) ; 
cysts  without  any  apparent  epithelial  lining,  others 
with  a  flat  lymph  space-like  covering;  still  others 
with  cuboidal  cells.  In  this  cyst  we  see  tall  cylin- 
drical cells,  in  that  one  goblet  cells,  and  still  further 
on.  undoubted  ciliated  epithelium.  In  one  of  the 
larger  cysts  the  wall  has  become  very  vascular  and 
papillary  ingrowths  are  quite  frequent. 

That  this  is  an  ovary  arrested  in  its  em- 
bryonic development,  I  think  cannot  be 
doubted.  It  presents  all  the  features  of  such 
a  condition.  How  such  a  condition  can  arise 
is  indeed  quite  another  problem.  And  yet 
I  possess  among  my  specimens  two  which  I 
prize  most  highly.  These  were  obtained 
during  my  work  at  the  Friedrichsheim  Kran- 
kenhaus  in  Berlin.  The  first  was  that  of  a 
child  of  five  years  which  had  died  of  chronic 
nephritis,  secondary  to  scarlet  fever.  The 
one  ovary  was  quite  normal  in  every  respect. 
The  second  was  much  smaller.  The  char- 
acters of  the  latter,  the  evident  atrophy 
of  the  parenchyma,  the  shrinkage  of  the 
tissues,  led  me  to  examine  the  vessels  in  the 
hilus.  These  were  unusually  small  and  cross 
sections  of  the  main  trunks  of  the  vessels 
farther  out  in  the  broad  ligament  and  of  the 
ovarian  and  uterine  vessels  of  that  side 
showed  almost  complete  closure  due  either 
to  a  developmental  defect  or  to  an  early 
obliterative  endarteritis. 

The  second  case  was  that  of  a  gitl  of  eighteen,  who 
died  of  brain  tumor  of  syphilitic  origin.  One  ovary 
was  perfectly  healthy,  ovulation  had  gone  on,  and 
there  were  slight  remains  of  lutein  cells  and  of 
corpora  throughout  the  ovary.  Microscopically 
this  was  a  perfectly  normal  ovary.  The  other  ovary 
was  much  smaller.    The  contrast  under  the  micro- 
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scope  could  not  be  more  marked.  This  ovary  was 
like  that  from  a  woman  of  50  years.  The  fibrous 
tissue  was  seemingly  more  adult  in  type.  There 
were  a  few  ova  which  had  begun  to  mature.  The 
most  of  these  never  reached  an  advanced  state  of 
development.  The  ovary  therefore  contained  re- 
tention cavities,  the  results  of  these  atrophic  graafian 
follicles.  But  the  most  striking  feature  was  the 
presence  of  many  corpora  candicantia,  which  are 
similar  to  those  found  in  the  aged  who  have  not 
sufficient  vitality  totallv  to  destroy  and  totally 
to  absorb.  This  artery  was  also  the  seat  of  a 
chronic  obliterating  syphilitic  endarteritis. 

I  have  quoted  this  last  case  as  showing  the 
efl'ect  of  faulty  vascularization  in  the  adult, 
and  as  throwing  some  light  perhaps  upon  the 
pre\iously  described  cases,  which  occurred 
during  the  developmental  or  embryonic  state, 
when  any  change  in  the  blood  supply  would 
lead  to  faulty  destruction  and  absorption 
of  redundant  tissues. 

Of  course  the  only  effect  such  change  could 
have  on  the  adult  ovary  would  be  to  retard 
destruction  and  absorption  of  functional 
vessel  scleroses  and  absorption  of  the  products 
of  corpora  lutea  and  corpora  atretica  thereby 
causing  such  an  ovary  to  resemble  that  of  an 
aged  woman. 

Pfannenstiel  has  described  cases  in  which 
the  surface  epithehum  bore  patches  of  cihated 
epitheUum.  Some  of  these  ovaries  were  quite 
normal.  Others  were  the  seat  of  tumor 
growths.  Desinety  also  found  islands  of 
ciliated  epithelium  upon  the  surface  of 
otherwise  normal  ovaries.  Waldeyer  found 
it  in  six  different  cases,  in  five  of  which  there 
was  cystic  formation,  and  the  sixth  was  the 
seat  of  chronic  inflammation.  Marchand  to 
explain  its  presence  upon  the  surface  of  the 
ovary,  stated  that  it  arose  from  the  fimbria 
ovarica,  and  became  detached  from  it. 
Williams,  Walthard,  and  Kuszman,  as  pre- 
viously stated,  claimed  also  that  these  were 
isolated  portions  of  the  muellerian  duct. 
In  one  of  my  specimens,  there  are  islands  of 
ciliated  epithelium  in  a  depression  on  the 
surface  of  the  ovary. 

Today  it  is  fully  recognized  that  there  is  a 
close  relationship  between  the  germinal 
epithelium  and  ciliated  epithelium,  and  that 
the  transition  from  the  one  type  to  the  other 
is  frequent  and  easy,  and  seems  but  the  ex- 
pression   of    a    character    which    germinal 


epithelium  once  permanently  possessed.  Pick 
has  drawn  attention  to  the  general  tendency 
of  the  whole  of  the  pehic  peritoneal  surface 
to  develop  cilia. 

In  addition  to  the  foregoing  cases,  which 
so  far  as  it  is  possible  to  ascertain,  date  back 
their  origin  to  foetal  life,  there  are  other 
characteristic  invasions  of  the  ovarian  stroma 
by  the  germinal  epithehum,  which  leave  no 
doubt  but  that  they  are  acquired  conditions, 
due  to  age  changes  and  to  inflammatory 
changes.  Inflammation  of  the  pel\-ic  perit- 
oneum gi\"ing  rise  to  chronic  perioophoritis, 
is  a  fruitful  source  of  cyst  formation.  Chnical 
experience  teaches.  I  think,  that  new-growths 
are  not  commonly  associated  or  secondary  to 
inflammatory  changes.  These  inflammatory 
cysts  usually  subside  with  the  subsidence  of 
the  inflammation.  One  can  readily  conceive 
that  inflammation  about  an  ovary  containing 
many  foetal  remnants  may  act  as  the  stimulus 
that  starts  these  into  activity.  In  such  cases 
the  inflammation  would  therefore  be  merely 
an  accidental  association. 

TUMORS    ARISING    FROM    OVULES 

The  dermoids  and  teratotnata.  This  con- 
stitutes perhaps  the  most  interesting  chapter 
of  all  those  deahng  with  the  subject  of  tumor 
formations  in  the  ovary,  and  of  late  so  much 
has  been  added  to  our  knowledge  concerning 
their  origin,  that  today  there  is  but  httle 
doubt  that  the  ovules  by  a  system  of  patheno- 
genesis  are  responsible  for  the  presence  of 
dermoids  and  teratomata.  The  evolution  of 
this  idea  is  interesting  and  facts  that  really 
bear  upon  the  subject  are  indeed  of  but  very 
recent  date.  Previous  to  this  the  whole  sub- 
ject lay  in  the  domain  of  theory,  and  there 
are  none  that  are  more  productive  of  con- 
troversy than  just  such. 

The  earhest  theory  held  that  teratomata 
and  dermoids  were  of  the  nature  of  mixed 
tumors,  arising  from  foetal  rests  of  already 
differentiated  cells  in  the  ovary.  It  also  held 
that  these  were  not  normally  developed  in 
the  ovary,  but  were  due  to  a  misplacement 
from  other  organs.  Of  late,  this  theory  was 
again  brought  to  hght  by  Handler  who  con- 
tended not  only  that  this  theory  was  well 
founded,   but   that  the  pronephros  and   the 
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wolffian  body  were  responsible  for  these  inclu- 
sions. In  the  light  of  our  present  knowledge, 
we  know  that  not  only  the  theory  is  wrong, 
but  also  that  there  was  a  misinterpretation 
of  the  facts  from  which  the  theory  was 
developed. 

Later  Wilms  pointed  out  by  a  careful 
examination  of  dermoids  and  teratomata, 
that  the  former  were  not  the  simple  mixed 
tumors  as  generally  held,  but  that  they  were 
mixed  in  the  sense  that  they  might  contain 
structures  developed  from  all  the  three 
primitive  layers  of  the  foetus,  but  that  the 
ectodermic  layer  or  ectoblast  usually  was  so 
predominately  developed  as  to  mask  the  other 
two,  whereas  in  teratomata,  it  was  usually 
the  mesoblast  which  gained  the  ascendency. 
In  other  words,  both  these  tumor  types 
were  really  of  only  one  kind  for  they  both 
contained  products  of  the  three  foetal  ger- 
minal layers,  namely,  the  ectoblast,  mesoblast, 
and  endoblast.  The  difference,  therefore, 
was  one  of  relative  quantities  of  these  and 
not  of  quality. 

But  of  late,  as  if  stimulated  by  the  warmth 
of  the  discussion  between  these  two  con- 
tending camps,  the  subject  of  partheno- 
genesis has  attracted  a  great  deal  of  earnest 
work.  Within  the  last  twelve  years  we  find 
Delage  and  Bataillon  busy  over  this  subject 
in  France.  Loeb,  Wolfsohn,  Morgan  and 
Weir  in  America,  and  later  there  are  added 
Wedekind,  Daudin,  Arbacia  and  Kostanechi. 
The  simi  and  substance  of  their  work  has  led 
to  a  great  deal  of  weight  being  added  to 
Pfannenstiel's  theory.  Through  the  ex- 
perimental work  of  these,  it  has  been  estab- 
lished beyond  a  doubt  that  parthenogenesis 
can  be  provoked  experimentally,  in  echino- 
derms,  worms,  molluscs,  anthropodes,  fish 
and  amphibians.  Natural  parthenogenesis 
has  also  been  observed  in  mammals  by 
Bischoff  and  Hensen,  in  batraciens  by 
Bischoff,  Leuckart,  Born  and  Dehner,  and 
in  fish,  wonns,  anthropodes,  ecliinoderms  and 
molluscs  by  a  number  of  authors. 

Lecaillon  who  has  done  a  great  deal  of 
work  upon  this  subject  states:  "W^e  can 
consider  as  proved  beyond  all  possibility  of 
doubt  that  parthenogenesis  really  takes 
place  naturally  in  many  animals  that  are  of 


widely  different  species.  Parthenogenesis  is 
really  evoked  by  this  fact,  and  this  fact  alone, 
that  the  unfertilized  o\aun  is  endowed  with 
the  ability  and  property  to  evolve  along  the 
lines  of  embryonic  development  of  segmenta- 
tion and  differentiation,  and  not  because  the 
egg  has  encountered  special  stimulus  and 
special  surroundings.  This  is  proved  by  the 
fact  that  in  birds  the  segmentation  of  non- 
impregnated  o\aim  takes  place  as  the  egg 
passes  along  the  oviduct.  Such  segmentation 
therefore  takes  place  under  the  same  cir- 
cumstances and  surroundings  as  it  does  with 
the  impregnated  o\Tim  which  segments  nor- 
mally. 

Pfannenstiel  had  stated  that  no  dermoid  or 
teratoma  has  been  found  sufficiently  early  to 
enable  an  opinion  upon  its  origin.  That  was 
reserved  for  Loeb. 

One  year  later  the  author  found  that 
parthenogenesis  is  a  common  occurrence  in 
the  guinea-pig,  and  that  the  ovami  is  the 
starting  point  of  this  development.  He 
found  that  parthenogenesis  occurs  in  about 
10  per  cent  of  guinea-pigs  before  they  are  6 
months  old.  Later,  the  condition  is  much  less 
frequent.  W^hen  describing  one  of  these  cases 
he  writes:  "We  see  in  each  case  a  choriomic 
vesicle  with  trophoblast  and  plasmodia  and 
syncytia  penetrating  into  the  neighboring 
tissue.  There  is  also  a  structure  present 
which  is  probably  to  be  interpreted  as  the 
neural  tube.  As  this  type  of  growth  occurs 
in  the  cortex  of  the  ovary  where  follicles  are 
normally  seen,  and  are  found  within  foUicle- 
Hke  cavities,  they  can  be  derived  only  from 
ova  developing  parthenogenetically.  Fertil- 
ization can  be  excluded  as  the  life  history  of 
some  of  these  animals  is  knovvTi  and  precludes 
such  interpretation.  It  is  very  probable  that 
parthenogenetic  change  sets  in  soon  after 
ovulation,  the  altered  conditions  in  the  ovaries 
at  that  time  (variations  in  blood  pressure,  in 
intrafollicular  pressure,  changes  in  oxygen 
supply)  supply  the  necessary  stimulus. 

The  later  stages  of  these  developing  em- 
bryo bear  some  resemblance  to  chorio- 
epitheliomata.  These  observations  demon- 
strate that  chorio-epitheliomata  and  teratoid 
tumors  that  are  found  in  the  ovaries  are  not 
derived  from  misplaced  blastomeres,  as  Bon- 
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net  and  Marchand  believed,  but  that  the 
older  \new  is  correct  according  to  which  at 
least  the  teratoid  tumors  of  the  ovary  are 
derived  from  parthenogenetically  developed 
ova 

Loeb  might  have  gone  one  step  further  and 
included  the  dermoids,  for  histogenetically 
they  are  the  same  as  shown  above. 

As  for  those  extragenital  cases,  there  seems 
as  yet  no  adequate  scientific  explanation 
forthcoming.  Pfannenstiel  maintains  that 
those  of  the  trunk  and  peritoneal  ca\ity 
have  the  same  origin  as  those  of  the  ovary. 
The  assumption  is  that  they  arise  from 
ectopic  ovarian  tissue  which  we  know  is 
found  not  only  throughout  the  pehas,  but 
throughout  the  abdominal  ca\ity,  and  it  is 
well-known  that  the  seat  of  the  vast  majority 
of  these  extragenital  dermoids  and  terato- 
mata  are  localized  in  the  pehis.  Nagel, 
Minot  and  Ribbert  have  found  wandering 
ova  throughout  the  genital  abdominal  ca\ity. 
"Grant  such  a  wandering  of  ova,"  states 
Pfannenstiel,  "then  the  propagation  of  de- 
rivative tumors  allows  of  a  very  ready  and 
easy  explanation." 

Do  pseudomucinous  cysts  arise  from  tera- 
tomata  and  therefore  from  the  ova? 

The  frequent  association  of  this  type  of 
cyst  with  the  teratomata  is  more  than 
accidental.  Yet  we  are  struck  with  the 
frequency  -nith  which  the  dermoids  are  sur- 
rounded by  other  cysts  whose  ori.gin  is 
known  to  be  from  the  germinal  epithelium  of 
the  ovary.  As  stated  above  Landau,  Hanan, 
Ribbert  and  Askanazy,  contend  that  the 
pseudomucinous  cyst,  whether  alone  or  in 
association  with  dermoids  is  part  and  parcel 
of  the  dermoid  and  the  expression  of  the 
development  of  the  intestinal  portion  of  the 
teratoma  or  dermoid  just  as  the  teeth,  brain 
and  jaw,  and  hair,  are  the  expression  of  its 
cephalic  porUon. 

If  we  look  into  the  question  more  closeh',  we 
find  that  not  only  do  pseudomucinous  cysts 
surround  dermoids,  but  the  incidence  of 
siniple  serous  cysts  in  association  with  der- 
moids is  more  than  a  casual  association.  It 
would  seem  that  dermoids  by  their  irritation 
and  growth  stimulate  the  surrounding  tissues 
to  acti\-itv.    We  have  seen  how  the  vast 


majorit)-  of  human  ovaries  contain  all  the 
necessary  epithelial  rests  or  late  invasions  for 
the  development  of  cysts  and  tumors.  We 
have  seen  how  these  rests  or  invasions,  de- 
rived as  they  are  from  the  germinal  epi- 
thelium, possess  the  wonderful  metaplastic 
properties  of  this  epithelium.  We  have  even 
seen  how  in  certain  animals  these  rests  can 
produce  ova  and  pseudo-ova,  none  of 
which,  however,  perhaps  ever  reach  maturi- 
ty, and  lastly  I  have  shown  how  the  ger- 
minal epithehum  can  and  does  transform 
itself  into  mucous  cells  that  have  all  the 
characters  of  the  lining  cells  of  the  pseudo- 
mucinous cyst. 

I  have  found  several  of  my  cases  of  der- 
moids with  mucin  mixed  •nith  the  sebaceous 
material.  Microscopic  section  always  shows 
in  corroboration  of  the  microscopic  descrip- 
tion that  this  is  due  not  to  a  portion  of  the 
original  wall  of  the  dermoid  being  a  mucous 
surface  as  you  would  expect  to  find  if  the 
pseudomucinous  cyst  were  part  and  parcel 
of  the  dermoid,  but  in  each  case  it  was  quite 
apparent  that  the  surface  covered  with  mu- 
cous cells  had  once  been  a  cyst  separate  and 
apart,  and  had  later  been  incorporated.  This 
fact  taken  ^\'ith  the  many  stated  in  this 
chapter  cannot  but  lead,  I  think,  to  the 
con^^ction  that  pseudomucinous  cysts  are 
not  only  o\-ulogenic  but  are  also  of  germinal 
epithelium  origin. 

The  interstitial  cells  of  the  ovary.  Upon  the 
subject  of  tumors  arising  from  this  tissue, 
nothing  so  far  has  appeared  in  the  literature. 
Inasmuch  as  this  monograph  deals  with 
epithelial  tumors  of  the  o\-ary,  and  since  it 
has  been  shown  that  the  interstitial  cells  of 
the  ovary  are  of  epithelial  origin,  this  tissue 
must  be  taken  into  consideration  as  a  possible 
factor  in  the  production  of  epithelial  tumors. 

It  is  singular  that  in  man}'  of  the  so-called 
peritheliomata  the  tissues  change  almost 
imperceptibly  into  carcinomata  on  the  one 
hand  and  into  alveolar  sarcomata  on  the 
other  hand.  Particularly  is  this  true  of 
peritheliomata  of  the  mucous  membrane  of 
the  intestine.  !More  especially  are  such  tumor- 
growths  found  in  the  appendix  vermiformis. 
I  have  seen  several  such  in  which  it  was 
quite  impossible  to  state  whether  the  new- 
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growth  was  of  the  nature  of  a  carcinoma,  or 
of  a  perithcHoma  or  of  a  sarcoma,  for  all 
three  t\pes  existed  in  the  same  specimen. 
There  is  a  striking  fact  in  connection  with  the 
ovary.  In  our  series  of  malignant  diseases  of 
the  ovaries  at  the  Royal  Victoria  Hospital — 
a  series  extending  over  ten  years — peri- 
theliomata  are  eight  times  more  frequent 
than  are  the  sarcomata.  In  fact  sarcoma  of 
the  ovary  is  in  my  experience  a  rare  tumor  of 
the  ovary.  This  observation  is  contirmed  by 
reports  from  the  literature. 

In  view  of  these  facts,  I  think  the  theory 
quite  justified,  that  inasmuch  as  perithelio- 
mata  occupy  morphologically  a  position 
midway  between  carcinomata  and  sar- 
comata, its  relative  frequency  in  the  ovary 
might  readily  be  explained  by  assuming  that 
it  arises  from  the  interstitial  cells  wliich 
occupy  a  position  morphologically  between 
the  epithelial  and  connectiv'e-tissue  cells. 
The  incidence  of  peritheliomata  of  the  ovary 
in  the  ratio  of  eight  to  one  of  sarcoma  has 


something  more  in  it  than  will  be  accounted 
for  by  the  law  of  accidental  occurrence.  Such 
a  preponderance  of  peritheliomata  in  the 
ovary  is  found  in  no  other  organ  in  the 
human  body.  In  fact  the  ratio  is  usually 
eight  sarcomata  to  one  peritheliomata.  To 
me  it  is  quite  doubtful  whether  such  a  cell 
as  the  interstitial  cell,  could  completely 
abdicate  its  primitive  characteristics  and  so 
deny  its  origin  as  to  develop  into  a  sarcoma. 
We  must  not  look  upon  the  interstitial  cell 
as  being  of  a  nature  of  a  connective-tissue 
cell.  It  has  a  much  more  exalted  function. 
We  have  seen  how  periodically  when  in  the 
neighborhood  of  maturing  graafian  follicles 
it  can  awaken  into  activity  and  assume 
secretor)'  functions  and  serve  very  materially 
in  the  maintenance  of  equilibrium  in  the 
internal  economy.  Its  position  morphological- 
ly speaking  between  the  connective  tissue 
and  the  epithelial  structures  make  it  pre- 
eminently the  tissue  responsible  for  the  great 
frequency  of  peritheUoma  in  the  ovary. 
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PUERPERAL  INFECTION;    A  PLEA  FOR  EARLY  OPERATION  IN 

PELVIC  SEPTIC  PHLEBITIS 

By  ARTHUR  J.  XYULASV,  M.R.C.S.  (Eng.),  Perth,  Australia 

Gynecologist  to  the  Perth  Hospital 


GENERAL    INTRODUCTION 

OFTEN  masquerading  under  strange 
titles,  puerperal  infection  is  fraught 
with  much  traged)-  for  humanity.  In 
English  speaking  countries  alone  it  claims  at 
least  10,000  victims  every  year.  This  estimate 
is  necessarily  lugher  than  that  of  official  statis- 
tics, since  in  British  communities  the  fatal 
issue  is  often  ascribed  to  such  diseases  as 
appendicitis,  peritonitis,  enteric  fever,  while 
Professor  Whitridge  Williams  states  that  in 
America  the  majority  of  deaths  from  puer- 
peral infection  are  set  down  to  other  causes. 

The  erroneous  causes  of  death  so  fre- 
quently alleged  in  puerperal  infection  may 
represent  mistakes  in  diagnosis  but  are  often 
due  to  the  medical  attendant  realizing  that  a 
frank  admission  of  puerpieral  infection  may 
leave  him  open  to  the  charge  of  having  "left 
something  behind, "  or  of  having  been  unclean 
in  his  work.  There  may  be  no  foundation  for 
such  charges,  all  aseptic  care  having  been 
used,  and  not  a  particle  of  placenta  being 
retained;  on  the  other  hand,  the  most  scrupu- 
lously careful  examination  may  fail  to  dis- 
cover whether  a  freshly  delivered  placenta  is 
absolutely  complete. 

In  order  to  appreciate  the  full  significance 
of  the  foregoing  statements,  it  will  be  neces- 
sary to  make  some  reference  to  the  disease 
which  Virchow  named  polypoid  decidual 
endometritis,  and  which  I  cliscussed  at  length 
in  1918  in  the  March  number  of  Surgery 
Gynecology  and  Obstetrics. 

POLYPOID    decidual    ENDOMETRITIS 

In  the  majority  of  the  hundreds  of  cases  of 
puerperal  infection  admitted  to  the  Perth 
Hospital  I  have  found  pol\-poid  decidual 
endometritis,  with  or  without  adherent  pla- 
centa; so  that  the  commonly  assumed  raritx' 
of  this  disease  of  the  decidua  would  appear  to 
lie  not  in  its  occurrence  but  in  its  recognition. 
In    works    on    puerperal    infection    and    on 


obstetrics  excellent  examples  of  the  disease 
are  figured  as  " hypertrophied  decidua," 
"necrotic  decidua,"  "roughened  placental 
site, "  and  so  forth.  As  time  goes  on  these 
misleading  titles  will  doubtless  give  place  to 
the  correct  one  "polypoid  decidual  endome- 
tritis," as  with  Professor  Sir  Harry  Allen's 
specimens  in  the  Melbourne  University. 

Polypoid  decidual  endometritis  was  men- 
tioned first  by  Virchow  in  1861  in  connection 
with  a  three  months'  abortion,  in  which  he 
found  polypoid  outgrowths  of  the  decidua 
suggestive  of  condylomata.  Following  on 
Mrchow's  single  observation,  others  as  Gus- 
serow,  Bulius,  Strassmann,  and  Ahlfeld  de- 
scribed odd  cases  in  abortions.  Later  (1908) 
Frank  Nyulasy,  of  Melbourne,  showed  that 
the  disease  is  a  relatively  common  (3  to  5 
per  cent)  complication  of  pregnancy,  and  is 
not  seldom  met  with  after  full-time  labor,  a 
fact  of  high  importance,  since,  although  the 
placenta  may  be  expelled  complete,  the 
patient  may  nevertheless  die  of  puerperal 
infection  dependent  on  the  polypoid  decidua. 
He  worked  out  a  satisfactory  minute  pathol- 
ogy, symptomatology,  and  treatment,  and 
proved  that  the  great  outstanding  feature  of 
the  disease  is  that  the  involved  decidua  is 
signally  vulnerable  to  infection. 

According  to  Frank  Nyulasy,  polypoid 
decidual  endometritis  is  an  interstitial  in- 
flammation of  the  decidua  and  partly  of  the 
underlying  muscle.  Depending  on  the  extent 
and  distribution  of  the  interstitial  fibrous 
tissue,  the  affected  decidua  may  take  the 
form  of  tough  polypoid  or  papillomatous  out- 
growths, or  may  be  merely  tough,  thickened, 
and  uneven.  The  disease  is  a  common  cause 
of  abortion  and  of  adherent  placenta. 

pelvic  SEPTIC  PHLEBITIS 

Frequency  and  clinical  types.  The  ma- 
jority of  fatal  cases  of  puerperal  infection 
fundamentally   associated   with   the  interior 
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of  the  uterus  have,  in  my  experience,  shown 
pelvic  septic  phlebitis.  On  this  point  Lea 
states  that  this  complication  is  responsible 
for  from  30  to  50  per  cent  of  all  deaths  from 
puerperal  infection.  The  importance,  then, 
of  any  surgical  measure  calculated  to  diminish 
the  mortality  from  pelvic  septic  phlebitis  can 
hardly  be  overemphasized.  But  wliile  accept- 
ing this  view,  the  surgeon  is  often  confronted 
with  the  chfficulty  of  discovering  definite 
indications  for  operation.  In  cases  with  re- 
curring rigors,  in  which  the  thrombosed  veins 
can  be  palpated,  there  need  usually  be  Httle 
hesitation,  and  brilhant  results  have  been 
achieved  by  excision  or  ligature  of  the  infected 
veins  in  a  limited  number  of  cases  described 
in  the  literature.  Such  clear-cut  cases  of 
thromljophlebitis  are,  I  beheve,  the  excep- 
tion, and  we  more  often  have  cases  admitted 
to  hospital  in  which  there  is  merely  a  sub- 
involuted  uterus,  but  without  any  discover- 
able extra-uterine  lesion,  and  in  wliich  there 
may  be  no  rigors.  With  the  latter  group  this 
article  is  mainly  concerned,  as  they  are  the 
cases  which,  hitherto  at  least,  have  only  too 
often  been  the  despair  of  the  surgeon.  In 
what  follows  I  hope  to  indicate  rational  Hues 
for  their  early  recognition,  with  a  view  to 
prompt  operation,  since  delay  may  mean 
death.  The  following  case  is  an  example  of 
surgery  having  been  invoked  too  late. 

CASE GROUP  a;  late  OPERATION 

This  case  was  admitted  several  days  after  labor 
with  the  symptoms  of  puerperal  septicaemia. 
Examination  revealed  a  subinvoluted  uterus  and 
extensive  polypoid  decidual  endometritis,  with  some 
adherent  placenta.  In  spite  of  clearing  out  the 
uterus  and  other  treatment,  the  patient  continued 
to  deteriorate.  When  at  this  time  I  left  for  a  holi- 
day no  gross  extra-uterine  lesion  could  be  palpated, 
and  no  rigors  had  occurred.  On  my  return  in 
about  7  weeks,  the  patient  was  in  a  grave  condition, 
and  having  rigors  daily.  Enlarged  tubes  were  now 
detected,  and  on  at  once  opening  the  abdomen 
(May  20,  1Q17)  extensively  thrombosed  spermatic 
veins  and  double  pyosalpinx  were  found.  The 
thrombosed  veins  were  excised  to  as  high  a  level 
as  possible,  and  the  appendages  removed.  Pus  was 
present  in  the  left  vein.  After  operation  there  were 
no  more  rigors,  but  in  spite  of  some  temporary  im- 
provement, the  patient  died  in  S  days. 

Importance  of  early  operation.  The  tem- 
porary improvement  after  excision  of  infected 


veins  noted  in  cases  such  as  the  foregoing  sug- 
gested that  in  sufficiently  early  interference 
might  be  found  a  key  which  would  open  the 
door  to  new  surgical  triumphs.  I  reahzed 
that  a  proportion  of  cases  terminate  in 
natural  recovery,  but  I  was  satisfied  also  that 
the  majority  (Lea  says  60  per  cent)  terminate 
in  death.  It  seemed  to  me  then  that  the 
surgeon's  duty  to  operate  early  should  be 
even  more  imperative  than  in  appendicitis, 
in  which  most  of  the  cases  are  very  properly 
submitted  to  early  operation,  although  the 
majorit}-  would  not  end  fatally  in  the  absence 
of  surgical  intervention. 

Diagnosis.  In  a  patient  with  puerperal 
infection  fundamentally  connected  with  the 
interior  of  the  uterus,  as  is  most  commonl}-  the 
case,  the  relative  frequency  of  polypoid  decid- 
ual endometritis  as  a  comphcation  of  preg- 
nancy, and  the  marked  vulnerability  of  the 
involved  decidua  to  infection  should  be 
clearly  borne  in  mind.  Subinvolution,  which 
is  always  a  feature  of  polypoid  decidual 
endometritis,  indicates  urgent  need  for  ex- 
amination of  the  interior  of  the  uterus.  If 
polypoid  decidua  (and  any  adherent  placenta) 
is  removed  in  the  early  stage,  when  merely 
subinvolution  is  present  without  perhaps 
quick  pulse,  fever,  haemorrhage,  or  foul 
discharge,  the  patient  is  practically  certain  to 
recover;  otherwise,  by  delay  she  may  die  of 
puerperal  infection  in  spite  of  late  removal  of 
the  polypoid  decidua. 

Let  us  assume  that  in  a  case  of  puerperal 
infection,  the  uterus  is  cleared  of  any  poly- 
poid decitlua  antl  of  any  adherent  placenta, 
and  that  exanunation  has  failed  to  discover 
any  gross  extra-uterine  lesion  in  the  pelvis  or 
elsewhere.  Thence  onward  it  becomes  a 
question  of  intelligent  after-treatment  and 
careful  observation,  the  pulse  respirations 
and  temperature  being  taken  every  2  hours, 
and  in  graver  cases  every  hour.  It  is  only 
by  such  short-interval  records  that  we  can 
gauge  the  progress  of  the  case  with  any  real 
accuracy. 

If  after  some  days — and  no  more  definite 
rule  can  at  present  be  formulated — the 
patient  continues  to  deteriorate  from  puer- 
peral infection,  the  diagnosis  of  pehic  septic 
phlebitis  becomes  largely  a  matter  of  exclu- 
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Kig.  I.  Perth  Hospital  specimen:  vertical  section  through 
uterus  showing  poU-poid  decidua.  Patient  admitted  a 
week  after  labor  with  septicaemia,  suppurative  peritonitis, 
ovarian  veins  thrombosed,  double  pyosalpinx. 


sion.  If  no  other  pelvic  lesion  can  be  recog- 
nized, and  no  other  septic  focus  (uterine  or 
otherwise)  can  be  discovered,  we  are,  I  think, 
generally  justified  in  assuming  the  existence  of 
peh-ic  septic  phlebitis.  The  presence  of 
localizing  pain,  or  of  rigors,  or  of  femoral 
phlebitis  would  strengthen  our  diagnosis; 
the  absence  of  these  signs  has  no  j)robative 
value  either  way.  In  the  cases  I  ha\e  seen  the 
thrombosed  veins  could  not  as  a  rule  be  pal- 
pated, so  that  in  such  circumstances  the 
progressive  deterioration  is  the  only  really 
safe  indication  to  follow.  Ha\'ing  then  pro- 
\"isionally  diagnosed  thrombophlebitis,  opera- 
lion  should  be  carried  out  without  delay. 

Incascssuchas  that  just  outhned,  might  not 
the  septic  s\'mptoms  be  dependent  entirely  on 
extensive  and  virulent  infection  of  the  uterine 
substance?  Assuming  the  uterus  has  been 
cleared  out,  the  only  sign  that  would  de- 
finitely suggest  the  condition  woukl  Ijc  marked 
tenderness  of  the  uterus  to  pressure.  Infec- 
tion of  the  uterus  of  so  serious  a  character. 


Fig.  2.  Photomicrograph  of  section  through  polypoid 
decidua  in  Fig.i,  showing  enormously  dilated  capillaries 
and  interstitial  fibrous  tissue.  Other  sections  showed 
marked  endarteritis  obliterans,  but  no  glands  discovered. 
Both  sections  and  photos  were  made  at  Melbourne  Univer- 
sity through  the  courtesy  of  Prof.  Sir  Harry  Allen. 


without  thrombophlebitis,  has  seldom  come 
within  m}-  experience,  although  Henry  Jellett 
successfully  tied  the  ovarian  ^-eins  in  one  such 
case,  the  supply  of  poison  from  the  infected 
uterus  being  in  this  way  shut  off.  In  a  similar 
case  in  which  I  tied  the  ovarian  \eins  some 
years  ago,  the  patient  quickly  died  of  acute 
oedema  of  the  lungs  caused  by  six  pints  of 
saline  intravenously  injected  by  a  too  zealous 
assistant. 

If  in  infection  of  the  uterine  substance  alone 
there  was  evidence  on  cceliotomy  of  the  in- 
fectious process  leading  to  perforation,  as  by 
areas  of  softening  or  actual  solution  of 
continuity,  hysterectomy  with  wide  excision 
of  the  ovarian  veins  should  be  carried  out. 

The  operations  performed  for  thrombo- 
phlebitis are  most  commonly  excision  of  the 
ovarian  veins,  and  less  frequently  ligature  of 
the  internal  ihac.  In  very  extensive  throm- 
bosis the  common  iliac  has  been  successfully 
tied,  and  Warneckros  suggests  ligature  even 
of  the  inferior  vena  cava. 

The  case  now  to  be  described  fairh^  well 
represents  the  practical  application  of  the 
\  lews  herein  enunciated.    In  fi\-e  other  cases, 
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pyosalpinx  of  greater  or  lesser  degree  was 
present  with  thrombosis  of  the  ovarian  veins, 
four  of  these  cases  recovering  b)-  operation. 

CASE — GROUP  b;  early  operation 

A  woman,  aged  26,  was  sent  in  for  "appendicitis" 
about  ten  days  after  labor  in  a  public  maternity 
hospital.  She  complained  of  pain  in  the  right  iliac 
region,  but  no  tumor  could  be  palpated,  and  the 
.temperature  chart  made  before  admission  was  of  a 
distinctly  septic  type.  The  pulse  was  120,  and  the 
temperature  raised,  while  the  uterus  was  large  and 
soft.  There  were  no  rigors  before  or  subsequent 
to  admission.  Under  ana;sthesia  much  polypoid 
decidua  was  removed,  only  one  very  small  particle 
of  placenta  being  detected.  The  patient  improved  to 
such  an  extent  that  after  a  day  or  two  her  general 
condition  ceased  to  give  cause  for  serious  an.xiety 
while  the  iliac  pain  was  relieved  by  local  applica- 
tions. At  the  end  of  about  a  fortnight,  however, 
during  the  course  of  a  day  or  two,  she  showed 
somewhat  rapidly  signs  of  marked  deterioration, 
her  color  becoming  bad,  the  pulse  reaching  136, 
respirations  35,  and  temperature  ioj°  F.,  while  the 
iliac  pain  was  again  obtrusive.  Up  until  this  time 
the  pulse  had  varied  from  80  to  100,  and  the  res- 
pirations and  temperature  were  not  much  over  the 
normal.  No  gross  pathology  could  be  palpated  in 
the  pelvis,  the  uterus  was  not  tender,  and  no  septic 
focus  could  be  discovered  elsewhere.  On  opening 
the  abdomen  (July  6,  1018)  the  right  ovarian  vein 
was  found  to  be  thrombosed,  and  adjacent  intestines 
acutely  inflamed  and  adherent ;  the  uterine  ap- 
pendages were  normal,  while  the  appendix  was 
healthy  and  almost  entirely  retroca'cal.  The 
thrombosed  vein  was  removed,  and  the  abdomen 
closed  without  drainage.  The  pain  very  soon  dis- 
appeared, the  general  condition  quickly  improved. 


with  sharplx'  falling  pulse  and  respiration  rates  and 
the  patient  was  discharged  after  a  few  weeks  con- 
valescence in  the  open  air. 

GENERAL  CONCLUSIONS 

The  recovery  of  cases  such  as  that  just 
described  encourages  me  to  beHeve  that 
early  operation  may  save  many  cases  of 
puerperal  infection  which  would  be  lost  when 
treated  on  the  lines  hitherto  followed.  In- 
deed, I  have  now  come  to  consider  it  absolutely 
mandatory  to  open  the  abdomen  in  cases  of 
puerperal  infection,  the  moment  there  are  the 
grounds,  which  I  have  indicated,  for  the 
diagnosis  of  pelvic  septic  phlebitis,  and  apart 
from  any  gross  pelvic  lesions  discoverable  by 
the  known  methods  of  physical  diagnosis, 
and  always  assuming  that  the  interior  of 
the  uterus  has  been  cleared  out.  To  me  early 
operation  in  such  cases  has  become  a  supreme 
duty. 
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A    UROLOGIC   AND    RADIOGRAPHIC    STUDY   OF   THE   SA]\IAR    TWINS 
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THE  Samar  twins.  Lucio  and  Simplicio 
Godino,  were  studied  by  us.  at  the 
request  of  the  Broolclyn  Society  for 
the  Prevention  of  Cruelty  to  Children,  with  a 
view  to  their  complete  separation  by  surgical 
intervention  and  as  to  the  extent  of  possible 
danger  attending  such  procedure.  To  this 
end,  a  careful  observation  of  their  gastro- 
intestinal tracts  through  the  medium  of  the 
X-ray  was  made,  combined  with  a  differ 
ential  study  of  the  urological  tracts,  with  a 
consideration  of  the  interrelation,  if  any.  of 
their  blood  vascular  systems.  The  work  was 
done  at  the  Walter  Reed  Hospital. 

The  results  of  our  observations  are  briefly 
stated  below.  That  we  were  unable  to  follow 
our  original  intention  of  observing  blood 
changes  and  excretory  phenomena  following 
test  meals,  as  well  as  of  producing  a  complete 
set  of  bladder  pictures,  was  due  to  the  in- 
herent difficulty  of  getting  absolute  co-opera- 
tion on  the  part  of  the  twins  themselves. 
We  deem  ourselves  extremely  fortunate  to 
be  able  to  present  the  following  data. 

RADIOGRAPHIC   FIXDIXGS    (j.    H.  SELBy) 

The  combined  fluoroscopic  and  stereo- 
radiographic  examination  before  and  during 
a  barium  injection  of  the  colon  revealed  the 
following : 

1.  There  is  no  bony  union  between  any 
portion  of  the  twins 

2.  The  coccyx  of  Lucio.  the  larger  twin,  is 
well  developed,  as  compared  with  that  of 
Simplicio,  which  is  rudimentary  in  t\pe. 

3.  Lucio  presents  a  functionating  anus, 
while  Simplicio  presents  an  imperforate  rec- 
tum, represented  by  a  dimple  which  barely 
admits  the  end  of  the  little  finger,  and  is 
about  one-fourth  of  an  inch  deep. 

Injection  of  the  colon  was  difficult,  in  that 
it  was  shown  that  there  was  no  synchronism 
between  the  peristaltic  action  of  the  two 
colons.  The  irritation  of  the  anal  sphincter 
caused  bv  introduction  of  the  enema  nozzle 


was  appreciated  by  Lucio  but  not  by  Sim- 
plicio. Lucio  experienced  a  slight  discomfort, 
as  soon  as  the  enema  solution  entered  his 
rectum,  while  Simphcio  was  not  aware  of  its 
presence  until  the  solution  was  seen  by  the 
fluoroscope  to  pass  across  the  mid  line  into 
his  portion  of  the  joined  bowel.  From  that 
time  on  to  the  expiration  of  the  30  minutes 
required  for  the  injection,  first  one  twin  and 
then  the  other  complained  of  an  impending 
bowel  movement.  This  alternation  in  their 
desire  for  defalcation  was  an  interesting 
phenomenon,  as  opposed  to  the  stimulation 
of  urination,  which  invariably  was  simul- 
taneous. The  bowel  injection  was  finally 
accomplished  so  that  we  were  enabled  to 
distinguish  the  outlines  of  the- anastomosis. 

It  was  found  that  the  colon  anastomosis 
was  roughly  "H"  shaped,  the  lower  left 
prong  of  the  "H  "  corresponding  to  the  rectum 
of  Lucio;  the  lower  right  prong  of  the  "H" 
simulated  a  small  diverticulum,  projecting 
caudalward  to  within  about  i  centimeter  of 
the  dimple.  The  upper  left  prong  of  the  "  H  " 
corresponded  to  the  sigmoid  of  Lucio,  and 
the  upper  right  prong  to  the  sigmoid  of 
Simphcio,  the  cross  bar  representing  the 
anastomosis. 

At  one  time  during  the  fluoroscopic  ob- 
servation, the  solution  was  seen  to  ascend 
in  the  sigmoid  of  Simphcio  while  it  was  at  a 
standstill  in  the  sigmoid  of  Lucio.  At  this 
moment  Lucio  was  complaining  bitterly  of 
his  inability  to  retain  the  solution.  At  another 
time  Lucio  was  remonstrating  with  Simphcio 
for  complaining  of  his  discomfort. 

UROLOGICAL   REPORT    (u.    W.    P L.AGGEMEYER) 

An  examination  of  the  external  genitaha 
of  the  twins,  showed  them  each  to  possess  a 
normal  penis  for  the  pre-puberal  eleven- year- 
old  male,  with  distinct  and  indi\-idual  scrotal 
sacs,  each  boy  having  two  descended  testes, 
with  epidid\Tnes  and  corpora  within  range 
of  normal. 
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Lucio,  injected  right  deltoid  6  milligrams 
phenolsulphonephthalein.  Injection  4:00  p.m. 


Fig.  I.  The  twins  in  normal  standing  position.  Simplicio 
is  slightly  taller  and  stronger  than  Lucio.  There  is,  how- 
ever, a  perfectly  balanced  reciprocal  action  in  all  their 
movements.  They  run  up  and  down  stairs,  jump  off 
chairs,  etc.,  in  perfect  unison,  and  there  is  never  any  appar- 
ent indecision  in  their  mutual  co-ordination. 

From  the  fact  that  urination  was  simul- 
taneous through  both  urethrae,  it  was  thought 
the  twins  might  be  possessed  of  a  common 
bladder,  and  possibly  of  a  common  system  of 
kidneys  and  ureters.  To  tliis  end  I  resorted 
to  the  following  simple  method  of  differ 
entiation. 

Renal  function.  Phenolsulphonephthalein 
was  used.  Intravenous  injection  was  not 
resorted  to,  owing  to  most  strenuous  objec- 
tions on  the  part  of  the  twins,  and  it  was  with 
difficulty  they  were  induced  to  accept  the 
deltoid  intramuscular  approach.  As  actual 
percentages  were  not  desired  this  was  con- 
sidered satisfactory.  Both  twins  flatly  ob- 
jected to  catheterization,  even  with  a  No.  8 
ureteral  catheter,  but,  as  it  happened,  this 
also  was  not  necessary. 

First  day,  May  19,  1919:  They  were  each 
given  at  3 130  p.m.  500  cubic  centimeters  of 
water  to  drink,  with  the  following  results: 


Urination  (simultaneous): 


First  half  hour 


4:05  p.  m. 
4:08  p.  rn. 
4:10  p.  m. 
4:14  p.  m. 
4:15  P-  m. 
4:16  p.  m. 
4:18  p.  m. 
4:21  p.  m. 
4:23  p.  m. 
4:29  p,  m. 
4:31  p.  ni. 
4:34  p.  ni. 
4:36  p.  m. 
4:39  p.  ni. 
4:40  p.  m. 

Total  30  minutes: 

Lucio,  250  cubic  centimeters;  23  per  cent  phenolsulphonephthalein; 
specific  gravity,  1.006. 

Simplicio,  210  cubic  centimeters;  o  per  cent  phenolsulphonephthalein; 
specific  gravity.  1,006. 


Lucio 
No  dye 
No  dye 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 


Simflicio 

No  dye 

No  dye 

No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 


Second  half  hour 


Tutal  30  minutes: 


4:40  p.  m. 
4:45  P-  m. 
4:50  p.  m. 
4:52  P-  m. 
4:5s  P-  m. 
4:59  p.  m. 
5:01  p.  m. 
5:04  p.  m. 
5:07  p.  m. 
5:10  p.  m. 


Lucio 

Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 
Dye  present 


Simplicio 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 
No  dye 


.  Uiai   30  IIIIIIULCS. 

Lucio,  326  cubic  centimeters;  18  per  cent  phenolsulphonephthalein; 
specific  gravity.  1.007. 

Simplicio.  325  cubic  centimeters;  o  per  cent  phenolsulphonephthalein; 
specific  gravity,  1,007. 

Luetic,  first  30  minutes:  phenolsulphonephthalein,  23  per  cent;  fluid 
.mount,  250  cubic  centimeters.     Second  30  minutes:  18  per  cent;  fluid 


3uipiiviiicpiiLii<iiciu,   ^^   per  lciil;    uuiu 

Second  30  minutes:  18  per  cent;  fluid 
Total.  41   per  cent.  576  cubic  centi- 


amount,  250  cubic  centimeters, 
amount,  326  cubic  centimeters, 
meters. 

Simplicio,  first  30  minutes:  phenolsulphonephthalein,  o  percent;  fluid 
amount,  210  cubic  centimeters.  Second  30  minutes:  o  per  cent;  fluid 
amount,  325  cubic  centimeters.    Total,  o  per  cent,  535  cubic  centimeters. 


Simplicio  was  watched  for  5   hours,  and 
failed  to  show  any  trace  of  dye.    That  they 
might  possibly  be  possessed  of  one  bladder 
was  therefore  ruled  out  when  the  phenolsul 
phonephthalein  tests  were  made. 

Second  day:  Simplicio  was  used  as  host; 
6  milHgrams  of  phenolsulphonephthalein  be- 
ing injected  into  right  deltoid.  Both  urines 
were  negative  to  phenolsulphonephthalein  be- 
fore injection.  Each  was  given  500  cubic 
centimeters  of  water  by  mouth  at  2:00  p.m. 
May  20,  1919,  Simplicio:  injected  right  del- 
toid, 6  milligrams  phenolsulphonephthalein 
2:19  p.m.  Appearance  time,  seven  minutes. 
The  day  was  very  warm,  excretion  by  skin 
more  active,  and  urination  not  so  frequent  as 
on  preceding  day. 


Lucio 

Simplicio 

ination  (simultaneous) 

2:22  p.  m. 

Negative 

Negative 

2:26  p.  m. 

Negative 

Dye  appeared 

2:27  p.  m. 

Negative 

Dye  present 

First  half  hour 

2:45  p.  m. 

Negative 

Dye  present 

2:55  P-  m. 

Negative 

Dye  present 

2:59  p.  m. 

Negative 

Dye  present 
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Fig.  2.    (at  left).   There  is  no  e\-idence  of  spina  bifida. 
The  circumference  of  connection  stalk  is  14  inches. 
Fig.  3.  Lucio  is  throwing  SimpUcio  in  torque.  In  move- 


ments of  this  tj-pe  he  is  usually  the  more  prone  to  lift 
his  brother,  and  Simplicio  swings  himself  with  ease,  due 
to  the  rudimentary  form  of  his  coccyx. 


First  half  hour  volume 

Function 

Urination 

3:08  p. 

m. 

Second  half  hour 

3:18  p. 

m. 

3:30  p. 

m. 

Second  half  hour  volume 

Function 

Urination 

3:42  p. 

m. 

Third  half  hour 

3:51  P 

m. 

4:00  p. 

m. 

Third  half  hour  volume 

Function 

Urination 

4:15  P- 

m. 

Fourth  half  hour 

4:30  p. 

m. 

Fourth  half  hour  volume 

Function 

Total  two  hours  volume 

Phenolsulphonephthalein 

Specific  gravity 

Lucio 
350  ccm. 
o  per  cent 
No  dye 
No  dye 
No  dye 
260  ccm. 
o  per  cent 
No  dye 
No  dye 
No  dye 
275  ccm- 
o  per  cent 
No  dye 
No  dye 
220  ccm. 
o  per  cent 
830  ccm. 
No  dye  65 
1 .005 


Simplicio 
230  ccm. 
30  per  cent 
Dye  present 
Dye  present 
Dye  present 
iSo  ccm. 
ig  per  cent 
Dye  present 
Dye  present 
Dye  present 
1S5  ccm- 
10  per  cent 
Dye  present 
Dye  present 
205  ccm. 
6  per  cent 
615  ccm. 

percent(49+i6) 

1.003 


Third  day.  May  23.  1919:  Methylene  blue 
5  grains  given  to  Lucio  by  mouth  at  12:40 
p.m.  At  this  time  specific  graWties  were: 
Lucio,  1,009;  Simplicio,  1,023.  Lucio  was 
given  500  cubic  centimeters  water  by  mouth 
at  12:40  p.m. 


Urination 


3:20  p.  m. 
3:40  p.  m. 
3:50  p.  m. 
3:0s  p.m. 
3:3s  p.m. 
3:40  p.  m. 
3:4s  p.  m. 
4:05  p.  m. 
4:30  p.  m. 


Lucio 

Blue 

Blue 

Blue 

Blue 

Blue 

Blue 

Blue 

Blue 

Blue  (i.oos) 


Simplicio 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Tr.  blue  (1.024) 


Lucio  had  been  given  copious  water, 
SimpUcio  none.  At  4:30  specific  gra\ities 
were :  Lucio,  i  ,005 ;  Simplicio,  i  ,024.  Amounts : 
Lucio,  655  cubic  centimeters;  Simplicio.  115 
cubic  centimeters. 


Seventh  day,  May  27.  1919:  Methylene 
blue  given  Simplicio.  at  10:00  a.m.  At  3:00 
p.m.  SimpUcio  \ery  dark  blue;  specific 
gra\'ity,  1,007;  Lucio,  pale  blue;  specific 
gravity,  1.015. 

May  28,  1919:  Lucio  was  given  10  grains 
methylene  blue  by  mouth  at  10:00  a.  m.  It 
appeared  in  the  urine  in  i  hour  and  30 
minutes  in  both,  though  Simplicio  had  been 
given  no  water.  Specific  gra\-ity:  Lucio,  1,013; 
SimpUcio,  1.022. 

SUMM.\RY    OF    VROLOGICAL   FIXDINGS 

Phenolsulphonephthalein  injected  in  deltoid 
of  each  boy  alternately,  fails  to  materiaUze 
in  the  other  within  five  hours,  the  period  of 
observation. 

Methylene  blue,"  5  grains  b}-  mouth  to  each 
alternately  as  host  appears  in  the  other  urine 
at  var\ing  periods  follo\\"ing  appearance  in 
the  host,  but  the  concentration  of  the  dye  is 
alwaj-s  greater  in  the  host,  even,  though, 
under  forced  hydration  his  specific  graxit}' 
is  absolutely  and  relatively  lowered. 

Specific  gravities  can  be  raised  and  lowered 
at  will  in  each.  When  one  is  given  water, 
and  the  other  restrained,  specific  gravity  in 
the  latter  remains  apparently  unaffected  by 
absorption  from  lower  intestine  of  host. 
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Fig.  4.  ConvoiUidtial  diagram  of  roentgenogram.  In 
the  original  plate  tlie  connecting  arm  between  the  two 
sigmoids  is  plainly  seen,  but  the  clarity  of  the  sigmoidal 
outline  is,  unfortunately,  lost  in  the  print. 

Both  bloods  are  compatible,  and  classified 
under  Type  ii  (Moss  classification). 

It  is  evident  from  this  brief  study  that  the 
urinary  tracts  have  nothing  in  common.  The 
bladders  and  ureters  are  evidently  distinct. 
The  fact  that  they  urinate  simultaneously  is 
partly  psychic  and  partly  due  to  the  fact 
that  the  trigonal  portions  of  the  bladders  are 
probably  apposed,   and   the   wave-like  con- 


tractions in  one  bladder  incident  to  distention 
stimulation  cause  muscular  and  librous  con- 
tractions in  one  bladder,  which  reflexly  set 
up  a  like  action  in  the  other.  Then,  too,  there 
may  be  an  interposition  of  fibers  from  the 
anterior  branches  of  the  nerxi  erigentes. 
This  is  doubtful. 

The  fact  that  phthalein  does  not  go  through, 
and  that  the  pulse  rate  and  blood  pressure 
were  at  all  times  different,  shows  a  lack  of 
common  blood  circulation.  The  methylene 
blue  apparently  went  through  in  the  intrinsic 
vessels  of  the  sigmoid.  Tliis  is  plausible  from 
the  picture  in  the  radiographic  plates. 

We  feel  convinced  from  our  observations 
on  these  boys,  that  they  can  be  separated 
with  relative  ease,  the  chief  difficulty  to  be 
encountered  being  centered  in  the  attack  on 
the  sigmoids,  and  the  correction  of  imper- 
forate anus  on  one  side.  The  urological  tract 
should  ofter  no  difficulty. 

As  the  boys  are  now  eleven  years  old,  and 
rapidly  approaching  the  age  of  puberty, 
with  its  attendant  changes  in  the  pelvic 
blood  supply,  the  present  is  the  most  aus- 
picious time  for  surgical  approach. 

We  wish  to  extend  our  thanks  to  Colonel 
W.  L.  Kellar,  on  whose  service  these  observa- 
tions were  made,  and  to  Lieutenant  Wilham 
D.  Gill  for  his  care  in  typing  the  bloods. 
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ACUTE  OSTEOMYELITIS  AND  PERIOSTEITIS  C0:MPLICATIXG 

epide:\iic  ixfluexza 

Report    of    Five    Cases;    Radius   Removed   ix   One   Case;    a   Review  of  the  Literature 

OF  Excision  of  the  Radius 

By  MOSES  BEHREND,  M.D.,  Philadelphia 


IN  this  small  series  of  cases  of  acute 
osteomyelitis  complicating  epidemic  in- 
fluenza, three  out  of  five  cases  occurred 
in  children  under  ten  years  of  age.  the  young- 
est being  an  infant  one  year  old,  the  oldest  a 
child  of  9.  As  compared  wth  some  of  the 
other  complications  of  influenza,  such  as 
]ineumom'a  and  empyema,  osteomyelitis  plays 
a  minor  role.  The  period  of  onset  of  the 
symptoms  of  acute  osteomyelitis,  varies,  the 
manifestations  appearing  weeks  after  the 
acute  symptoms  of  influenza  have  subsided. 
In  two  of  the  cases  an  interval  of  5  weeks 
elapsed  before  the  symptoms  of  acute  osteomy- 
elitis appeared. 

One  fact  has  not  been  fully  realized  by  the 
profession  and  that  is  that  dangerous  com 
plications  result  if  an  acute  osteomyelitis 
is  not  operated  upon.  The  destruction  of 
tissue  and  in  some  instances  even  the  death 
of  the  patient,  make  it  just  as  imperative 
that  operation  should  be  done  in  such  cases 
as  in  cases  of  appendicitis  and  the  measures 
used  should  be  just  as  radical.  The  sooner  the 
medullary  canal  is  opened,  the  better  will  be 
the  ultimate  functional  result.  The  only 
safe  procedure  is  the  removal  of  the  entire 
roof  of  the  bone  (Fig.  i.  Case  5).  This 
insures  adequate  drainage,  thereby  enhancing 
the  healing  process  which,  as  we  all  know, 
is  a  long  process  at  best. 

A  search  of  the  recent  literature,  up  to  and 
including  January,  1919,  discloses  no  reference 
to  acute  osteomj'ehtis  as  a  compUcation  of 
influenza.  The  cases  reported  in  the  early 
literature  are  few  in  number.  Leclere  saw  a 
case  of  osteomyelitis  of  the  maxilla  following 
influenza.  The  patient  had  had  an  injury 
to  this  bone  5  years  before.  Andre  makes 
no  mention  of  osteomyeUtis  as  a  compUcation 
of  influenza.  Franke  reports  several  cases  in 
which  periosteitis  and  osteomyeHtis  were 
found.    Leichenstem  has  noted  the  existence 


of  periosteitis  and  osteomyeUtis  of  the 
tibia  and  fibula  following  influenza.  He 
quotes  Bose  as  mentioning  a  case  of  purulent 
osteitis  of  the  tibia  in  a  young  man.  In 
another  reference  Franke  mentions  a  case  of 
osteomyeUtis  of  the  sternum  following  in- 
fluenza, in  which  syphiUs  could  probably, 
but  not  absolutely,  be  ruled  out.  In  the 
Surgeon  GeneraFs  Office,  there  is  made 
mention  of  a  case  of  osteomyeUtis  of  the 
temporal  bone  as  a  sequel  to  influenza. 
Nichols,  in  his  exhaustive  study,  makes  no 
mention  of  osteomyeUtis  following  influenza 

The  history  of  live  cases  follows: 

Case  i.  B.  F..  age  q.  During  the  height  of  the 
epidemic  of  influenza.  I  was  called  in  consultation 
to  see  the  patient.  At  that  lime  he  had  incisions 
on  the  forearm  which  had  been  made  by  \'.  .\.  Loeb. 
The  history  was  that  following  an  attack  of  influenza 
and  pneumonia  during  which  the  child  was  very 
sick  a  swelling  of  the  forearm  appeared  and  spread 
rapidly.  There  seemed  to  be  solution  of  the  super- 
ficial fat.  I  advised  then  thpt  the  incisions  on  the' 
arm  be  made  larger  to  allow  better  drainage,  .\bout 
two  weeks  afterward.  I  was  again  called  by  Dr.  Loeb 
to  see  the  patient  who  then  had  a  metastatic 
abscess  around  the  left  scapula.  The  child  was 
removed  to  the  Jewish  Hospital  where  the  abscess 
was  opened  and  the  sinuses  of  the  arm  were  enlarged 
and  curetted,  .\fter  discharge  from  the  hospital  I 
did  not  see  him  until  0  weeks  later  when  examination 
revealed  an  enormously  swollen  arm.  with  atrophy 
of  the  muscles  of  the  arm  and  shoulder  girdle. 
The  forearm  resembled  a  leg  and  there  was  practical- 
ly no  motion  at  the  elbow-joint  or  the  wrist-joint. 
The  forearm  could  not  be  used  because  of  the 
swelling  and  the  excessive  weight.  Small  quantities 
of  pus  were  discharged  from  the  sinuses.  Diagnosis: 
acute  osteomyelitis  of  the  bones  of  the  forearm. 

A  roentgenogram  was  taken  and  revealed  an 
extensive  osteomyelitis  of  the  entire  radius  with  a 
small  focus  of  necrosis  of  the  olecranon  and  the 
condyles  of  the  humerus  (Figs.  2  and  3). 

Removal  of  the  radius  was  then  advised  but 
before  operating  we  consulted  J.  C.  DaCosta.  who 
agreed  that  aU  the  dead  bone  should  be  removed. 
This  was  accordingly  done.  .\n  incision  was  made 
the  entire  length  of  the  forearm  and  on  reaching 
the  radius  we  found  that  the  bone  was  lying  in  its 
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Fig.  I.  Cases.  Note  that  the  roof  of  the  tibia  has  been 
removed. 

bed  practically  as  a  huge  sequestrum.  It  was 
easily  removed.  .\  small  portion  of  the  articulating 
surface  of  the  radius  including  the  lower  epiphysis 
was  left  so  as  to  prevent  encroachment  on  the 
wrist-joint  (Fig.  4). 

At  the  present  time  the  patient  has  an  incurvation 
of  the  hand  due  to  the  removal  of  the  radius;  he  has 
some  supination  and  pronation  and  the  elbow  can 
be  bent  to  an  angle  of  45  degrees.  It  was  proposed 
at  a  later  date  to  graft  a  piece  of  bone  to  prevent 
the  inevitable  deformity  that  must  result  from 
the  removal  of  the  radius,  but  this  mav  not  be 
necessary  now  on  account  of  the  regeneration  of  the 
radius  which  has  since  taken  place  (Fig.  5). 

Case  2.  Six  weeks  before  the  patient  was  seen  in 
consultation  with  Dr.  .Applebach,  he  had  suffered  an 
attack  of  influenza.  The  mother  states  that  one 
evening  after  supper  the  child  suddenly  complained 
about  pain  in  the  knee-joint  and  inability  to  walk. 
When  I  examined  the  child  there  was  considerable 
swelling  above  the  left  knee-joint.  A  diagnosis  of 
osteomyelitis  of  the  femur  was  made.  The  patient 
was  taken  to  the  Jew-ish  Hospital  where  an  X-ray 
examination  confirmed  the  diagnosis.  ."Vn  incision 
was  made  on  both  sides  of  the  thigh  above  the 
condyles  of  the  femur  where  pus  was  obtained. 
Through-and-through  drainage  was  used.  The 
child  made  an  uneventful  recovery,  perfect  healing 
and  recovery  taking  place  in  8  weeks  (Fig.  6). 

Case  3.  A  woman  about  30  years  old.  with  symp- 
toms of  influenza,  was  admitted  to  the  Mt.  Sinai 
Hospital  on  Dr.  Shmookler's  service.  While  in  the 
hospital  she  developed  swellings  of  both  forearms 
and  the  right  elbow- joint.  These  swellings  were 
similar  to  those  in  Case  i,  but  the  further  progress 
of  the  case  demonstrated  that  there  wasaperiosteitis 
instead  of  a  deep  infection  of  bone.  The  swellings 
weie  incised  and  a  large  amount  of  pus  was  liberated. 
The  wounds  healed  well. 

The  last  two  cases  were  fatal. 

Case  4.  H.  L.;  age  16.  Several  weeks  before 
admission  symptoms  of  influenza  developed.  The 
patient  was  extremely  emaciated.  He  had  symptoms 
indicating  osteomyelitis  of  the  lower  end  of  the 
femur  and  this  diagnosis  was  verified  by  X-ray 
examination  (Fig.  7).  At  operation  very  little  pus 
was  found  but  the  general  toxa>mia  was  so  severe  as 
to  ofTset  any  benefit  derived  from  the  incision  and 
drainage.    An  attempt  was  made  to  increase  his 


Ban  i 


Fig.  2.    (at   top)  Case   i. 
injection.     Anterior  view. 

Fig.  3.   Case  i.   Same  as  Figure 


Necrosis  of  radius,  bismuth 
lateral  view. 


resistance  by  forced  feeding  and  blood  transfusion 
but  to  no  avail. 

Case  5.  A  baby  one  year  old  was  admitted  to  the 
Mt.  Sinai  Hospital  with  symptoms  of  osteomyelitis 
of  the  tibia  following  influenza.  This  little 
patient  was  first  operated  upon  in  another  hospital. 
An  abscess  was  opened  over  the  shaft  of  the  tibia. 
X-ray  examination  disclosed  a  deep  infection  of  the 
bone.  The  entire  roof  of  the  tibia  was  removed. 
The  medullary  cavity  was  exposed  and  from  it 
exuded  a  large  amount  of  pus.  A  few  days  after- 
ward a  large  swelling  appeared  above  the  knee-joint 
and  the  head  of  the  tibia.  This  was  opened  and  a 
communication  was  established  between  the  knee- 
joint  and  the  head  of  the  tibia.  The  child  developed 
diphtheria.  She  was  removed  to  the  Municipal 
Hospital  and  died  suddenly  the  evening  of  admission. 

Excision  of  the  radius  may  be  considered  a 
rare  operation  although  in  a  search  of  the 
Hterature  20  cases  have  been  recorded. 
Smith  reports  a  case  in  a  child  of  8.  The 
patient  had  had  measles  4  years  before  the 
onset  of  the  present  trouble.  On  account 
of  the  swelling  of  the  arm  the  child  attended 
hospitals  for  two  years  being  treated  for 
sinuses.  These  seemed  to  be  tuberculous 
in  character.  The  carpal  epiphysis  was 
not  removed.  The  patient  used  his  arm 
freely  and  was  able  to  write. 

However,  the  honor  of  first  having  removed 
the  radius  is  claimed  by  Carnochan,  and  he 
claims  to  have  been  the  first  also  to  excise 
the  ulna.  This  was  in  1855.  The  patient,  a 
male,  aged  18,  had  received  treatment  for 
months  without  benefit  when  excision  of  the 
radius  was  performed.    Following  the  opera- 
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Fig.  4.    (at  top)  Case  i.    The  radius  removed. 

Fig.  5.    Case  i.     Beginning  regeneration  of  the  radius. 


Fig.   6.   Case 
femur. 


Necrosis   of    lower   end    of    the    left 


tion  the  patient  had  good  motion,  was  able 
to  write  with  a  pen,  and  had  good  muscular 
power.  He  followed  again  his  occupation  of 
laborer.  No  cause  has  been  assigned  for  the 
necrosis  of  the  radius. 

According  to  the  literature  Smith,  in  1848, 
in  the  case  referred  to  above,  was  the  first 
to  remove  the  radius  for  necrosis. 

Fuqua  reports  the  case  of  a  negro  child  10 
years  old  with  necrosis  of  the  entire  shaft 
of  the  radius  as  a  result  of  a  fracture  two 
years  before.  The  radius  was  removed, 
the  entire  periosteum  remaining.  A  rudi- 
mentary raclius  was  reproduced.  The  child 
had  good  pronation  and  supination,  flexion 
and  extension.  Fuqua  quotes  Gross  as 
sajing  that,  to  his  knowledge,  up  to  1859  the 
entire  radius  had  not  been  removed.  In 
1863  Gross  removed  the  entire  radius  sub- 
periosteally  for  necrosis  following  a  gunshot 
wound.  The  patient  recovered  and  had  a 
useful  hand  and  arm. 

Wright  says  that  one  rarely  finds  necrosis 
of  the  entire  length  of  long  bones.  He  reports 
the  case  of  a  boy  12  years  old  who  had  a 
fall  two  years  before  consultation.  Part  of 
the  radius  had  been  removed  and  a  year 
later  the  remainder  of  the  radius  was  removed. 
The  patient  was  able  to  scratch  his  head,  lift  a 
chair,  carry  a  weight  of  15  pounds,  feed 
himself,   open  a  door  and  write  his  name. 


In  1 88 1  Field  referred  to  Carnochan's 
case  as  the  only  one  on  record.  Field's 
patient  was  a  boy  who  after  an  injury  de- 
veloped fistulous  openings.  After  operation 
the  strength  in  his  arm  was  good.  His 
infirmit}-  did  not  interfere  with  his  work 
and  he  was  able  to  carry  large  buckets  of 
water. 

Butcher  reports  the  case  of  a  boy  of  17,  who 
had  suflfered  a  fracture  of  the  lower  epiphysis. 
After  he  had  been  treated  about  a  year  with 
various  topical  applications  and  constitutional 
remedies,  the  radius  was  removed.  The 
patient  could  then  flex  the  fingers,  and 
pronation   and   supination   were   well   done. 

Chavasse  has  had  a  rather  unique  experi- 
ence. His  patient  suft'ered  from  necrosis  of 
the  radius  from  infancy.  Sequestrotomy  was 
performed  nine  times.  When  the  patient  was 
18  the  radius  was  removed.  He  was  able 
to  feed  and  wash  himself  and  carry  an  ordin- 
ary bucket. 

Belcher  reports  the  case  of  a  boy  9  }ears 
old  who  was  admitted  to  the  hospital  for 
sinuses  following  necrosis  of  the  radius. 
The  radius  was  removed  in  two  sections. 
There  was  no  regeneration  of  the  radius. 

Carnochan  reports  the  case  of  a  male,  age 
20,  who,  following  an  accident,  was  treated 
for  three  months.  The  elbow-joint  was 
immovable.    In  1 1  weeks  he  was  discharged 
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Fig.  7.    Case  4.    Xecrosis  of  lower  end  of  femur. 

cured,  and  was  able  to  perform  the  duties 
of  an  orderly.  Radial  disfiguration  \\as 
present. 

Cutter  reports  the  case  of  a  scrofulous 
child  who  was  compelled  to  have  the  radius 
excised;  some  of  the  fingers  had  been  removed 
at  a  pre\-ious  operation. 

Chapin  reports  the  case  of  a  negro  boy. 
age  14,  who  suft'ered  from  tubercular  sinuses 
of  the  arm.  The  radius  was  excised  at  the 
epiphysis  of  the  wrist.  Chapin  refers  to 
Velpeau  (1S39)  who  always  advised  amputa- 
tion in  such  cases.  Quite  a  controversy 
arose  as  to  which  was  the  better  operation, 
amputation  or  resection  of  the  radius.  The 
consensus  finally  was  that  excision  was  the 
operation  of  choice  and  the  various  reports 
as  to  the  ultimate  function  of  the  arm  cer- 
tainly bear  tliis  out. 

Duftield  cites  a  case  of  spontaneous  tuber- 
culosis of  the  radius  wliich  was  later  excised. 

Galozzi  reports  a  patient  who  had  been 
treated  for  eighteen  months  without  result. 
The  entire  radius  except  the  lower  portion 
became  necrotic.  The  periosteum  regenerated 
new  bone  around  the  sequestrum.  The  latter 
was  removed.  The  wound  healed  and  the 
patient  had  a  useful  arm. 

Carl  Beck,  in  1S93.  reported  a  case  of 
regeneration  of  the  radius  after  its  removal 
for  osteosarcoma. 


Fig.  8  (at  top).  Necrosis  of  the  radius.  P.  G.  Skillem's 
case. 

Fig.  9.   Sequestrum  of  radius.   P.  G.  Skillern's  case. 

A.  C.  Godfrey  performed  excision  of  the 
radius  for  tuberculous  disease.  For  ulnar 
dislocation  from  the  carpal  bones,  he  recom- 
mends a  steel  support  with  a  hinge  correspond- 
ing to  wrist  movements. 

P.  G.  Skillern,  Jr.,  reported  the  case  of  a 
child  of  3,  who  pre\iously  had  an  osteomyelitis 
of  the  femur  which  healed.  Necrosis  of  the 
radius  followed.  There  was  complete  re- 
generation of  the  radius  after  its  removal. 
I  am  indebted  to  Skillern  for  the  prixilege 
of  using  his  illustrations.  These  represent 
exactly  the  condition  as  found  by  the  various 
surgeons  whose  cases  are  cited  in  this  paper 
(Figs.  8  and  9). 

Tavernier  excised  the  radius  after  a  low 
amputation  of  the  arm,  following  an  explosion 
of  dynamite.  The  excision  was  performed 
about  two  months  after  the  amputation  on 
account  of  necrosis  of  the  radius.  While 
pronation  and  supination  were  diminished, 
tlexion  and  extension  of  the  elbow  were 
entirely  conserved. 

The  encouraging  reports  as  to  the  return 
of  function  in  these  cases  is  cjuite  remarkable. 
The  case  reported  by  the  writer  shows  a 
return  of  function  also  but  not  to  the  same 
degree  as  that  shown  by  other  writers.  While 
the  child  is  able  to  write  and  hold  his  knife 
and  fork,  still  the  normal  functions  are 
greatly  reduced  partly  on  account  of  atrophy 
of  the  muscles  of  his  hands  and  arm  and  a 
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Fig. 


Fig.     10.    Case 
excision  of  radius. 


Typical  radial  del'urniity  following 


Fig.  II. 

Fig.  II.    Case  i.    Apparatus  designed  to  overcome  the 
radial  deformity. 


partial  ankylosis  of  the  elbow-joint  due  to 
necrosis  also  of  the  olecranon  process  and  the 
condyles  of  the  humerus.  There  is  also 
present  the  typical  radial  deformity  noted 
by  various  writers.  To  counteract  this 
deformity  the  patient  wears  a  steel  support 
as  recommended  by  Ciodfrey  (fig.  11). 

The  table  of  cases  in  which  excision  of  the 
radius  was  performed  follows: 


Dale  of 
Cause        .Age  of  patient  operation   Function 
Tuberculosis  12  184S      No  report 

No  report  i.*^  1855  Good 


Surgeon 
H.  Smith 
Carnochan 

(S.  Smith) 
Belcher 
Cutter 
Butcher 
Carnochan 
Chappin 
Gross 
Galozzi 
Fuqua 
Field 
DufTield 
Wright 
Chavasse 
Beck.  C. 
Godfrey 
Tavemier 
Skillern 
Behrend 
Erichson^ 

_  ^The  accident  was  followed  by  necrosis  of  the  radius  for  which  the  ex- 
cision was  performed. 

-No  description  of  this  case  could  be  found  in  the  library  of  the  Col- 
lege of  Physicians. 


No  report 

0 

1857 

No  report 

Tuberculosis 

No  report 

1857 

No  report 

.■\ccidenti 

17 

1859 

Good 

Accident 

20 

1S59 

Good 

Tuberculosis 

14 

1861 

Good 

.\ccident 

No  report 

1863 

Good 

No  report 

ig 

1S67 

Good 

Acciflent 

10 

187S 

Good 

.\ccident 

No  report 

l8Si 

Good 

Tuberculosis 

10 

1 880 

No  report 

Accident 

12 

1885 

Good 

No  report 

IQ 

iSSs 

Good 

Sarcoma 

iS 

iSgj 

Good 

Tuberculosis 

24 

1S93 

Good 

Accident 

No  report 

1913 

Good 

Septicaemia 

3 

igi8 

Good 

Epidem.    influenza 

9 

1019 

iSss 

Good 
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AT  one  time  all  inflammatory  lesions  of 
/  \  the  umbilical  cord  were  attributed  to 
-^  Ik.  syphilis.  Subsequently  this  view  was 
discredited,  for  in  many  instances  omphaHtis 
was  demonstrable  in  cases  in  which  the 
mother  gave  no  Wstory  of  syphilis  and  the 
famihar  anatomical  lesions  were  not  present 
in  the  foetus.  It  has  been  shown  also  that 
in  the  presence  of  congenital  syphilis,  the 
umbilical  cord  is  very  rarely  infected  with 
the  treponema  pallidum.  On  the  other  hand, 
thrombosis  of  the  umbihcaj  vein  has  been 
recorded  in  a  case  of  intrapartum  infection 
in  which  streptococci  were  found  in  the 
placenta  and  in  the  cord.  Thus  suspicion 
was  directed  toward  bacterial  infection  as 
an  important  cause  of  omphalitis,  and  the  prob- 
lem has  been  attacked  from  this  angle  in  the 
present  study.  The  frequency  of  omphalitis, 
the  nature  of  the  lesion,  its  relation  to 
placental  bacteriaemia  and  to  foetal  mortal- 
ity, are  all  questions  of  interest  especially 
in  view  of  the  great  effort  now  directed 
toward  reducing  fretal  mortahty. 

On  microscopic  examination  of  the  cord 
in  2,200  consecutive  cases  in  which  the  infant 
weighed  more  than  1,800  grams,  43  showed 
leucocytic  infiltration  of  the  vessel  walls  and 


the  adjacent  connective  tissue.  To  trace  the 
source  and  causative  factor  of  this  lesion 
additional  sections,  both  toward  the  foetus 
and  toward  the  placenta,  were  studied.  The 
clinical  results  for  the  mother  and  for  the 
infant  have  been  tabulated,  the  histories 
being  analyzed  to  learn  what  significant 
features  these  cases  present. 

The  lesion  consists  of  an  extravasation  of 
polj-morphonuclear  leucocytes  into  the  wall 
of  the  umbilical  vein,  occasionally  into  the 
wall  of  one  or  both  of  the  arteries  and  into 
the  whartonian  jelly.  Outside  the  vessels  the 
leucocytes  are  diffusely  distributed  in  the 
interstices  between  the  connective-tissue 
fibers,  more  compactly  at  the  center  of  the 
cord  and  less  densely  at  its  periphery.  The 
lesion  varies  in  severity.  It  may  pertain  only 
to  a  segment  of  the  vein  wall  or^  at  the  other 
extreme,  may  involve  all  three  umbiUcal 
vessels.  Rarely  thrombophlebitis  exists.  The 
lining  of  the  affected  blood  vessel  presents 


.  y 


Fig.  I.  Xorma!  cord.    .x6. 


Fig.  2.  Portion  of  affected  cord,  showing  tiirombus  in 
\ein  and  adjacent  whartonian  jelly  infiltrated  with  poly- 
morphonuclear leucocytes. 


CREADRICK:    OMPHALITIS 


279 


no  increase  in  thickness,  although  at  times 
there  is  dissociation  of  the  connective-tissue 
fibers  of  the  intima.  In  two  cases  peri- 
vascular necrosis  was  present.  Typically,  the 
inflammatory  exudate  consists  of  poljTnor- 
phonuclear  leucocytes,  loosely  disseminated, 
but  in  two  instances  these  cells  were  so  densely 
massed  as  to  resemble  early  abscess  forma- 
tion. On  the  other  hand,  occasionally, 
mononuclear  elements  were  conspicuous,  at 
times  proportionately  equal  to  the  polymor- 
phonuclear cells. 

Frequently  a  phagocytic  macrocyte  is 
present.  This  large  cell  with  considerable  pro- 
toplasm and  a  spherical,  deep-staining, 
granular  nucleus  appears  at  the  periphery  of 
the  cord,  wandering  in  the  loose  connective 
tissue  beneath  the  epithelium.  The  presence 
of  these  cells  is  not  peculiar  to  the  lesion;  they 
are  also  not  uncommon  in  the  loose  subam- 
niotic  connective  tissue  of  the  placenta.  Their 
protoplasm  is  granular  and  varies  in  shape 
from  diamond  to  rhomboid.  The  role  these 
cells  play,  not  clear  at  present,  is  nevertheless 
a  conspicuous  one  and  merits  further  inves- 
tigation. 

Omphalitis,  as  has  been  said,  was  once 
ascribed  to  syphilis.  In  1903  Bondi  reported 
a  study  of  35  cords  of  which  15  occurred  in 
syphilitic  patients  and  showed  the  char- 
acteristic white  cell  infiltration  in  the  vessel 
walls  of  the  cord.  The  other  specimens, 
obtained  from  patients  with  non-specific  in- 
fectious or  constitutional  diseases,  were  nor- 
mal.   Therefore,  he  ascribed  this  cord  lesion 


Fig.  3.  Infiltration  in  vein  wall  and  surrounding  connec- 
tive tissue  diminishing  toward  the  peripherj'of  cord. 

to  syphilis  and  stated  that  the  accepted  signs 
of  the  disease,  such  as  endarteritis  and  pro- 
liferation of  the  stroma  of  the  cord  were  rarely 
present.     This   view   was  adopted    later  by 
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Fig.  4.  Polymonihonuclear 
wall. 


cucocytes  infiltrating  vein 


I'ig.  5.  Dissemination    of   leucocytes  in  interstices  of 
connective  tissue.    High  power. 
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Fig.  6.  Fretal  surface  uf  ila-  placenta,  with  amniotic 
epithelium,  branch  of  umbilical  vein  and  leucocytic  invasion 
of  subamniotic  connective  tissue. 

Thomson  who  reported  a  series  of  sq  cases, 
one  of  which  showed  the  characteristic  lesion 
in  the  cord  although  the  patient  denied  luetic 
infection.  Thomson,  however,  regarded  the 
clinical  history  as  less  reliable  than  the 
microscopic  foldings  Subsequently  Thomson 
and  Boas  made  a  control  study  of  500  cases, 
the  result  of  which,  they  considered,  served 
to    emphasize    Bondi's    original    statement. 


Fig.  S.    Sub-amniochorionic     connective     tissue     zone 
with  loss  of  the  epithelium  and  invasion  by  leucocytes. 


Fig.  7.  Amniotic  epithelium,  showing  distortion  after 
rupture  of  membranes.  "Macrophages"  and  leucocytes  in 
the  loose  subamniotic  connective  tissue. 


\'on  Winkel's  Handbook  of  Ohsletrics  and 
Ziegler's  Pathology  make  conservative  state- 
ments to  the  effect  that  the  lesion  is  chiefly 
syphilitic  and  point  the  need  for  further 
investigation.  In  191 2  Simmonds  reviewed 
the  subject  and  denied  the  specificity  of  the 
lesion  for  syphilis,  but  suggested  no  other 
causative  factor.  However,  he  was  impressed 
by  the  fact  that  a  great  number  of  these 
patients  ran  a  febrile  course  in  the  puerperium. 

Among  our  43  cases  of  omphalitis,  there 
were  only  three  mothers  who  presented  a 
positive  Wassermann  test  as  well  as  a  typical 
histological  picture  of  placental  syphilis.  On 
the  other  hand  in  the  entire  series  of  cases 
( 2200)  which  are  the  basis  of  this  report,  there 
were  29  instances  of  maternal  syphihs  without 
any  lesion  of  the  umbihcal  cord.  Furthermore 
in  40  instances  of  omphalitis,  there  was  no 
evidence  of  syphilis. 

There  were  3  cases  of  omphalitis  in  which 
the  mother  was  syphiHtic.  The  first  of  these 
was  deUvered  spontaneously  of  a  child  which 
died  on  the  second  day  from  ha-morrhage  of 
the  newborn.  The  mother  had  a  febrile 
puerperium.  The  second  entered  the  hospital 
after  rupture  of  the  membranes,  with  a 
temperature  of  ioo°  F.  and  was  dehvered  of 
a   stillborn   foetus.     The   third   entered   the 
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hospital  late  in  the  second  stage,  with  a 
temperature  of  99.6°  F.  and  was  dehvered  of 
a  living  child.  Her  temperature  rose  to  101°  F. 
on  the  third  day  on  account  of  a  mild  puer- 
peral infection. 

The  statistical  evidence  just  presented 
demonstrates  that  syphilis  is  not  commonly 
attended  with  inflammation  of  the  unibihcal 
cord.  Furthermore,  in  the  majority  of  cases 
in  which  the  cord  lesion  occurs,  the  mother 
is  not  syphib'tic.  In  view  of  these  facts  we 
believe  that,  in  cases  presenting  syphilis  and 
inflammation  of  the  umbilical  cord,  two 
diseases  rather  than  one  must  be  reckoned 
with.  OmphaHtis,  it  is  clear,  appears  so  fre- 
quently in  cases  without  any  sign  of  syphilis, 
that  its  cause  must  be  sought  elsewhere. 
Fortunately,  its  origin  need  no  longer  be  left 
to  conjecture.  It  depends,  we  find,  upon 
bacterial  invasion  of  the  placenta,  and  the 
latter  lesion  generally  occurs  in  cases  in  which 
the  membranes  have  ruptured  prematurely. 

Infection  of  the  contents  of  the  pregnant 
uterus,  as  Hellendall  has  shown  by  animal 
experimentation,  may  occur  by  three  routes: 
(ij  the  transamniotic,  usually  wdth,  but 
occasionally  without,  the  previous  rupture 
of  the  membranes;  (2)  by  way  of  the  mater- 
nal blood  as  in  smallpox;  and  (3)  by  way  of 
the  fallopian  tube  from  the  abdominal  cavity, 
as  in  appendicitis.  To  this  statement 
Warnekros  added  that  in  cases  of  transamni- 
otic infection  of  the  placenta,  two  mechan- 
isms are  possible:  (a)  that  by  which  organisms 
are  transmitted  through  the  amniotic  fluid 
directly  to  the  foetal  surface;  and  (b)  that 
by  which  they  proceed  from  the  point  of 
rupture  of  the  membranes  along  their  surface 
to  the  nearest  placental  margin.  Slemons 
has  reported  cases  of  placental  bacterijemia 
in  which  organisms  were  found  invacUng  the 
subamniotic  connective  tissue.  These  cases 
showed  also  the  typical  leucocytic  invasion 
of  the  cord;  in  one  there  was  thrombosis  of 
the  umbiUcal  vein. 

Since  the  lesion  of  the  umbilical  cord,  as 
originally  described  by  Bondi,  accompanied 
the  subamniotic  invasion  reported  by  Slemons 
the  next  step  was  to  discover  what  relation, 
if  any,  the  two  might  have.  Sections  through 
the  insertion  of  the  cord  upon  the  placenta 


were  made.  At  this  point  the  foetal  vessels 
divide  to  spread  over  the  fcctal  surface  of  the 
organ.  In  every  case  of  omphaUtis.  the 
branches  of  the  umbihcal  vein  at  the  root  of 
the  cord  were  involved  in  an  inflammatory 
reaction,  but  the  arteries  of  this  area  were 
involved  in  only  one  instance.  The  course  of 
the  inflammatory  process  could  be  traced 
backward  along  the  veins  into  the  subamni- 
otic connective  tissue.  The  direct  continuity 
of  the  lesion,  just  inchoated,  was  demonstrable 
in  38  of  the  43  cases  of  omphalitis.  In  the  5 
negative  cases,  a  hmited  quantity  of  placental 
tissue  had  been  preserved  and  its  study  was 
corresponding!}'  restricted.  The  evidence  at 
hand,  therefore,  indicates  that  generally,  if 
not  always,  omphahtis  is  preceded  by  bac- 
terial infection  of  the  placenta. 

The  latter  lesion,  as  I  have  said,  is  prone 
to  occur  in  cases  where  the  membranes 
rupture  prematurely.  Here,  the  retraction 
of  the  uterus  preceding  delivery  reduces  the 
size  of  the  amniotic  cavity,  forces  the  amniotic 
epithelium  to  change  from  cuboidal  to  a  high 
columnar  type  and  restricts  the  basal  attach- 
ment of  the  cells.  The  nuclei  pressed  upward 
toward  the  surface  of  the  amnion  are 
occasionally  expelled  from  the  cells  which 
consequently  undergo  necrosis.  Obviously, 
injuries  of  this  kind  impair  the  protective 
action  of  the  epithehum  against  bacterial 
invasion  and,  if  bacteria  are  present  in  the 
amniotic  fluid,  they  may  enter  the  subam- 
niotic connective  tissue  and  the  walls  of  the 
foetal  vessels  which  cross  the  placenta.  Pre- 
mature rupture  of  the  membranes  was  noted 
in  26  cases,  or  60  per  cent  of  the  cord  infec- 
tions. In  13  of  these  cases,  rupture  of  the 
membranes  occurred  from  18  hours  to  5  days 
before  the  onset  of  pain. 

It  is  well  known  that  any  factor  which 
tends  to  lengthen  the  duration  of  labor  in- 
creases the  risk  of  infection.  From  this  view- 
point, the  chnical  histories  of  the  cases  of 
cord  infection  present  certain  significant 
features,  for  not  infrequently  the  famihar 
causes  of  the  prolongation  of  labor  were  pres- 
ent. Thus,  16  were  primipane,  and  13  had 
contracted  pelves  causing  dystocia,  though 
only  2  of  these  required  operative  assistance. 
In  the  scries  there  were  three  breech  pre- 
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sentations,  three  persistent  occiput  posteriors 
and  one  transverse  presentation.  In  25  cases 
the  delivery  was  spontaneous  and  in  18  an 
appropriate  obstetrical  operation  was  per- 
formed. The  duration  of  labor  was  prolonged 
in  25  cases,  including  13  of  the  primipars, 
which  represents  58  per  cent  of  the  cases  in 
which  omphalitis  occurred. 

Some  degree  of  fever  during  labor,  an  out- 
standing feature  of  infection,  was  noted  in  22 
cases  of  omphalitis.  The  temperature  varied 
from  99  to  102°  F.  In  some  instances  the 
temperature  was  not  recorded  and  in  others 
an  observation  was  made  only  at  the  very 
onset  of  labor.  While  these  data  are  incom- 
plete, our  experience  teaches  that,  in  the 
presence  of  intrapartum  fever,  infection  of 
the  placenta  is  the  rule  and  frequently  the 
umbilical  cord  becomes  involved.  If  fever 
occurs  in  conjunction  with  premature  rupture 
of  the  membranes  and  prolongation  of  labor, 
infection  of  the  placenta  with  extension  to 
the  cord  becomes  almost  certain. 

The  ultimate  result  for  the  mother  and  for 
the  infant  in  cases  of  intrapartum  fever 
becomes  a  matter  of  the  first  importance. 
For  the  mother  it  appears  that  the  danger  is 
greatly  reduced  by  the  expulsion  of  the  pla- 
centa, and  usually  the  temperature  falls  when 
the  delivery  is  complete.  On  the  other  hand 
maternal  infection  may  declare  itself  48  to 
72  hours  after  delivery.  This  was  noted  in  1 1 
of  the  cases  of  omphalitis,  but  the  puerperal 
sepsis  was  mild,  with  no  maternal  deaths. 

For  the  infant  the  results  are  more  serious. 
Fourteen  infant  deaths  occurred  among  the 
43  cases  of  omphalitis,  jielding  a  mortality  of 
32.5  per  cent.  There  were  8  stillbirths;  3 
infants  died  on  the  first  day  after  birth,  2  on 
the  second  and  i  on  the  fourth  day.  This  very 
high  mortalit}',  it  must  be  made  clear,  cannot 
be  attributed  to  the  cord  lesion  which  of  itself 
may  become  the  cause  of  death  only  when 
the  cord  vessels  are  thrombosed.  Generally, 
we  believe,  the  death  of  the  foetus  or  of  the 
infant  is  attributable  to  infection  of  the  fcetal 
blood,  although  at  times  it  is  impossible  to 
deterniine  what  role  an  operarion  to  efl'ect 
delivery  has  played  in  the  death  of  the  infant. 
One  foetal  death  followed  a  placenta  pra?\-ia; 
in  3  additional  cases,  lacking  autopsy  findings. 


the  question  of  the  cause  of  death  remains 
unditferentiated  between  infection  and  injury. 
The  remaining  fatalities  we  ascribe  to  placen- 
tal bacteria;nua.  If  23  per  cent  of  these  intra- 
partum infections  were  fatal  to  the  foetus,  it  is 
of  considerable  moment,  and  precaution  must 
be  taken  to  reduce  the  frequency. 

T.VBLE  OF   INCIDENCE   AND   MORTALITY   OF  IN'FEC- 
TION  OF  THE  UMBILICAL  CORD 
Number         Cord         Incidence         n».,tke         Mortality 


Group 

A 
B 

Totil 


of  Cases       Lesions       Percentage 
1200  26  2.1 

1000  17  1.5 


2200 


« 


Deaths 

ir 

3 

14 


Percentage 

42.3 

17-6 

32-5 


The  value  of  precaution  in  the  conduct  of 
labor  is  proved  by  these  statistics  which  may 
be  classified  chronologically  into  two  groups: 

(a)  the  earlier,  including  1,200  cases,  pertains 
to  a  period  when  placental  bacterismia  was 
given  no  special  consideration;  (b)  the  later, 
consisting  of  i,oco  cases  where  strict  precau- 
tion was  observed — especially  the  hmitation 
of  vaginal  examinations — in  prolonged  labors 
and  after  the  rupture  of  membranes  except  as 
a  preliminary  to  some  operative  procedure  to 
eftect  deliver}'.  In  the  first  group  26  cord 
infections  were  encountered  with  an  infant 
mortality  of  42.3  per  cent  while  in  the  second 
group  there  were  17  cord  infections  and  a 
mortality  of  17.6  per  cent.  This  decrease  in 
the  number  of  infections  as  well  as  in  their 
severity  we  ascribe  chiefly  to  the  substitution 
of  rectal  for  vaginal  examinations. 

SUMMARY 

In  conclusion  the  results  of  this  study  may 
be  summarized  as  follows: 

1.  In  a  series  of  2,200  consecutive  de- 
Uveries,  an  inflammatory  lesion  of  the 
umbilical  cord  has  been  found  in  43  cases. 

2.  The  lesion  is  not  pathognomonic  of 
syphilis,  for  (a)  it  was  present  in  40  cases 
where  there  was  no  e\idence  of  sj'philis,  and 

(b)  it  was  absent  in  29  cases  of  undoubted 
sj^Dhilis. 

3.  The  lesion  arises  by  the  extension  of 
bacterial  infection  from  the  placenta. 

4.  Bacteria  are  frequently  demonstrable 
in  sections  of  the  cord. 

5.  The  lesion  is  commonly  associated  with 
prolonged  labor  after  premature  rupture  of 
the  membranes. 
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6.  The  frequency  of  these  infections  and 
the  resulting  infant  mortality  may  be  reduced 
by  the  use  of  rectal  in  place  of  vaginal  exam- 
inations. 

Note: — The  following  pertinent  case  has 
been  treated  in  the  clinic  since  this  paper  was 
completed. 

After  a  prolonged  labor  a  primipara  was  delivered 
spontaneously  of  a  living  child.  Its  temperature 
frequently  reached  101°  and  it  took  nourishment 
poorly.  On  the  eighth  day  blood  cultures  were 
positive  for  streptococci.  Death  occurred  on  the 
eleventh  day  and  at  autopsy  empyema  and  purulent 
pericarditis  were  found.  Streptococci  and  bacillus 
coli  were  isolated.  Sections  of  the  placenta  and  cord 
showed  the  lesions  described  associated  with 
streptococci.  The  mother  had  a  mild  grade  of  fever 
on  the  third  and  fourth  days  postpartum  but  other- 
wise had  an  uneventful  convalescence. 
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RUPTURE   OF   THE   RECTUM   DURING   LABOR 

By  lee  DORSETT,  M.D.,  F.A.C.S.,  St.  Louis 

From  the  Gynecological  Service  of  the  St.  Louis  City  Hospital 


THERE  arc  numerous  instances  in  the  lit- 
erature of  rupture  of  the  rectum  but  in  a 
careful  search  of  the  standard  books  on 
obstetrics  and  rectal  diseases,  I  have  been 
unable  to  find  a  case  occurring  during  labor. 
In  a  personal  letter  from  Joseph  B.  De  Lee, 
of  Chicago,  he  stated  that  he  has  never  seen 
a  similar  case. 

WaUis  (i)  states  that  certain  rectal  stric- 
tures are  due  to  pressure  of  the  child's  head 
during  labor;  Fulton  (2)  reports  a  positive 
case  of  stricture  of  the  rectum  following  a 
prolonged  labor;  Tuttle  (3)  mentions  per- 
foration of  the  rectum  in  cases  of  stricture  of 
the  rectum  due  to  syphilis,  but  no  mention 
is  made  as  to  its  occurrence  during  delivery. 
As  syphilitic  stricture  of  the  rectum  occurs 
mostly  in  women,  it  is  remarkable  that  this 
accident  is  not  more  frequent  during  child- 
birth.   It  can  be  readilv  seen  that  as  the  rectal 


wall  above  the  stricture  is  dilated  and  weak- 
ened, and  that  as  there  is  generally  a  conch tion 
of  coprostasis  present,  the  pressure  of  the 
foetal  head  descending  would  cause  a  pres- 
sure on  the  accumulated  faecal  material  which, 
unable  to  pass  downward,  because  of  the  stric- 
ture, bursts  through  the  rectal  wall. 

In  the  case  herein  reported  we  were  in  the 
dark  as  to  the  exact  condition.  Rupture 
of  the  uterus  was  suspected.  As  the  woman 
was  in  such  a  profound  state  of  shock,  an 
exploratory  laparotomy  was  contra-indi- 
cated. A  rectal  examination  threw  no  light 
on  the  condition  as  the  perforation  was  far 
beyond  the  reach  of  the  examining  finger. 

Patient,  female,  age  37,  entered  hospital  in  a 
state  of  profound  shock.  Pulse  156,  temperature 
102,  respiration  42.  Skin  gray,  lips  cyanosed,  and 
face  covered  with  perspiration.  Abdomen  greatly 
distended.    She  gave  the  following  history: 
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Family  history:  The  mother  and  father  are  living 
and  .well.  The  husband  is  in  good  health.  The 
patient  his  had  3  children,  all  living  and  well. 

Present  trouble.  The  patient  was  delivered  at 
her  home  30  hours  prior  to  entrance  to  hospital.  .\ 
low  forceps  operation  was  performed  and  almost 
immediately  after  the  delivery  of  the  child  the 
patient  complained  of  severe  pain  in  her  left  side 
and  soon  afterward  began  to  show  signs  of  shock. 
Twelve  hours  later  she  developed  abdominal  symp- 
toms and  was  sent  to  the  hospital.  The  general 
physical  examination  was  negative.  The  abdomen, 
as  stated  before,  was  greatly  distended,  tympanitic 
except  over  uterus  which  gave  a  dull  area  i  hand's 
breadth  above  symphysis.  The  distention  of  the 
abdomen  was  so  gieat  that  the  skin  was  broken  in 
several  areas.  The  vaginal  examination  revealed 
a  soft,  boggy,  puerperal  uterus,  and  a  recent  bila*  eral 
laceration  of  the  cervix,  also  a  recent  perineal  lacer- 
ation. Slight  lochia  but  no  odor,  and  negative 
on  microscopic  examination.  Leucocyte  count 
2 1, 000.     Rectal   (low)   examination  was  negative. 


Subsequent  history.  No  definite  diagnosis  was 
made  except  that  there  was  a  peritonitis  present. 
Three  hours  after  entrance  1  he  patient  had  an  almost 
iniperceptil)le  pulse.  Temperature  104.8°,  body 
surface  cold  and  clammy.  Condition  of  patient 
gradually  became  worse  and  she  died  12  hours 
after  entering  hospital.  Ilcr  last  temperature  before 
death  was  107°. 

Postmortem  examination  by  Dr.  F.  A.  Baldwin. 
Acute  diffuse  fibrinous  peritonitis;  rupture  of  rectum 
at  the  rectosigmoidal  junction;  old  stricture  of 
rectum  (syphilitic);  postpartum  uterus;  cloudy 
swelling  of  liver  and  kidneys;  acute  congestion  of 
spleen.  a:-dema  of  lungs;  acute  dilatation  of  heart; 
no  perforation  of  vagina;  appendix  negative;  recent 
laceration  of  perineum. 
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INFECTIONS  OF  THE  KIDNEY  IN  GYNECOLOGIC  PRACTICE' 

By  \V.  C.  D.WFORTH.  B.S..  il.D.,  F..\.C.S..  Ev.anston,  Illinois 


THIS  paper  is  presented  not  with  the 
idea  of  contributing  anything  original 
but  solely  with  the  purpose  of  bespeak- 
ing a  more  accurate  cKnical  observation  of 
possible  lesions  of  the  urinar}-  tract  than  these 
sometimes  receive.  During  the  past  15  months 
there  have  come  under  the  observation  of  the 
writer  25  cases  of  pyelitis  of  which  one  was 
bilateral,  3  cases  of  pyonephrosis,  i  case  of 
congenital  cystic  kidney,  i  case  of  obstruction 
of  the  ureter  by  an  aberrant  renal  artery,  2  of 
tubercular  kidney,  and  i  case  of  pyeUtis 
associated  with  imperforate  vagina  and  absent 
uterus.  Of  these  cases  of  pyelitis  all  were  of 
colon  bacillus  origin  but  2,  i  of  which  showed 
a  growth  of  pneumococcus  and  i  a  growth  of 
staphylococcus.  This  latter  can  very  well 
have  been  a  chance  contamination  as  staph- 
ylococcus ma}'  be  found  as  inhabitants  of 
the  normal  bladder. 

It  seems  therefore  that  the  gynecologist 
must  find  himself  at  times  trespassing  upon 
the  field  of  the  urologist.  Kidney  infections 
in  women  are  so  common  that  anyone  who 

■  Read  before  the  Chicago  Gynecological  Society, 


sees  very  many  gynecological  cases  cannot 
fail  frequently  to  see  women  in  whom  infec- 
tions or  other  lesions  of  the  kidney  are  present. 
It  is  estimated  that  pyelitis  occurs  four  or  five 
times  as  frequently  in  women  as  it  does  in 
men  and  when  we  take  into  consideration  the 
frequency  of  this  lesion  during  pregnancy  the 
ratio  does  not  seem  excessive. 

In  considering  etiology  there  does  not  seem 
to  have  been  sufficient  stress  laid  upon  infec- 
tions of  the  urinary  tract  which  occur  in 
infancy.  About  two  j-ears  ago,  following 
a  suggestion  of  Helmholz,  who  had  within  a 
short  space  of  time  seen  several  very  j-oung 
babies  with  cystopyelitis,  it  was  made  a  rou- 
tine in  the  gynecologic-obstetric  ser\ice  of 
the  Evanston  Hospital,  to  obtain  samples  of 
urine  from  all  infants  in  the  ward  ser\ice  as 
soon  as  possible  after  birth  and  from  all 
infants  of  my  own  private  patients.  Since 
that  time  the  number  of  instances  in  which 
pus  has  been  found  in  urine  of  infants  of  a 
few  days  old  has  been  striking.  It  seems  fair 
to  assume  that  many  unrecognized  and  there- 
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fore  untreated  infections  of  the  Icidney  in 
infancy  may  be  the  starting  point  for  urinary 
lesions  of  a  more  serious  character  in  later 
hfe,  and  it  is  suggested  that  a  careful  routine 
observation  of  urinary  findings  during  the 
first  week  of  hfe  in  maternity  hospitals  and 
the  active  routine  treatment  of  urinary  infec- 
tions revealed  thereby  would  serve  as  a 
preventive  measure  of  considerable  value. 

As  to  the  route  through  which  infections 
may  reach  the  kidney,  we  may  consider  the 
following: 

1.  Ascending  infections  through  the  lumen 
of  the  ureter.  The  possibihty  of  infections 
arriving  in  the  kidney  by  this  means  must  be 
admitted.  Cystograms  have  shown  that  fluid 
in  the  bladder  may  travel  upward  into  the 
ureter,  particularly  if  the  latter  be  dilated. 
That  a  retrograde  peristalsis  ma}-  occur  in 
the  ureter  comparable  to  that  occurring  in  the 
intestine  in  cases  of  intestinal  obstruction,  is 
e\-idenced  by  an  observation  of  Kretschmer 
that  a  stone  which  has  traveled  down  to  the 
lower  levels  of  the  ureter  may  again  be  pro- 
pelled upward  and  found  again  on  later  radiog- 
raphy to  lie  at  a  considerably  higher  level 
than  that  at  which  it  had  pre\'iously  been 
observed.  While  this  is  probabh'  not  a  fre- 
quent mode  of  transmission  of  infection  it 
must  be  regarded  as  a  possibihty. 

2 .  Transmission  upward  of  infection  through 
the  lymphatics  and  the  wall  of  the  ureter. 
This  possibility  was  pointed  out  some  years 
ago  b}'  Bauereisen  and  the  same  mode  of 
transmission  of  infection  was  experimentally 
studied  some  years  later  by  Eisendrath. 
Cabot  and  Crabtree,  however,  two  years  ago. 
suggested  in  arguing  against  this  mode  of 
transmission,  the  anatoniical  fact  that  in 
regions  of  the  body  where  the  course  of  the 
lymphatics  has  been  demonstrated,  it  has 
been  found  that  they  in  general  have  fol- 
lowed courses  pursued  by  the  blood  vessels 
supplying  the  region.  While  the  actual  course 
of  the  ureteral  hmphatics  has,  I  believe,  not 
yet  been  demonstrated,  it  is  known  that  the 
blood  supply  of  the  ureter  is  a  segmental  one. 
that  is,  its  vessels  traverse  its  wall  for  a  certain 
distance  and  then  leave  it.  If  the  lymphatics 
follow  their  usual  rule  in  following  the  blood 
vessels  of  the  ureter,  they  would  therefore  be 


prone  to  leave  the  wall  of  the  ureter  before 
arriving  at  the  level  of  the  kidney.  Infection, 
therefore,  could  scarcely  travel  in  an  un- 
broken path  the  length  of  the  ureter  through 
the  lymphatics. 

3.  The  lymphatic  connection  between  the 
ca;cum  and  ascending  bowel  has  been  pointed 
out  by  von  Franque,  a  route  by  which  infec- 
tion may  pass  directly  from  the  bowel  to  the 
ureter.  A  certain  relationship  between  apen- 
dicitis  and  lesions  of  the  right  kidney  has  been 
suggested  by  some  of  the  French  writers. 

4.  By  all  means  the  most  common  route  by 
which  infection  reaches  the  kidney  is  the  blood 
stream.  As  colon  bacilU  are  always  present 
in  enormous  quantities  in  the  large  bowel,  they 
must  be  present  at  times,  if  not  constantly, 
in  the  blood  stream.  Bacteria  are  excreted 
by  the  kidney  parenchyma  without  damage 
to  the  latter  under  normal  circumstances. 
When,  however,  the  drainage  from  the  kidney 
is  impeded  or  the  indixddual's  resistance  may 
be  lowered,  infection  may  occur. 

Any  one  who  has  had  occasion  to  observe 
the  urine  in  large  numbers  of  cases  of  preg- 
nancy is  aware  of  the  frequency  with  which 
pyelitis  occurs  in  these  cases,  the  exciting 
factor  being  pressure  upon  the  ureter  by  the 
pregnant  uterus.  It  may  also,  I  think,  be 
safely  stated  that  many  women  pass  through 
pregnancy  with  an  infected  kidney  of  mild 
degree  wliich  fails  of  recognition.  A  very 
large  percentage  of  these  cases,  because  of 
cessation  of  treatment  after  the  pyehtis  has 
been  symptomatically  reheved,  which  usually 
occurs  after  labor,  or  because  it  has  not  been 
recognized  at  all,  are  not  followed  up  to  the 
point  of  bacteriological  cure,  hence  many  of 
them  may  later  develop  an  attack  of 
pyehtis.  Cabot  and  Crabtree  have  pointed 
out  that  non-tubercular  infections  of  the 
kidney  are  dixided  into  three  classes:  those 
of  bacillary  origin,  caused  by  bacilli  of  the 
colon  group,  which  are  prone  to  limit  them- 
selves, at  least  at  first,  to  the  kidney  pelvis. 
These  are  the  most  easily  curable  and  by  all 
means  the  most  frequently  seen  in  w;  men. 
Second,  those  of  coccal  origin  which  select  the 
kidney  parenchyma,  and  third,  those  of 
mixed  coccal  and  bacillary  character  which 
may  attack  both  pelvis  and  parenchyma. 
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These  infections  the  gynecologic  surgeon  is 
constantly  seeing.  Frequently  a  confusion  as 
to  diagnosis  arises  between  pyelitis  and  appen- 
dicitis, many  cases  of  kidney  infection  being 
looked  upon  as  inflammation  of  the  appendix. 
It  has  happened  recently  in  my  own  exper- 
ience to  be  asked  twice  in  one  week  by  two 
different  phys'cians  to  see  women  in  whom  an 
acute  appendicitis  was  assumed  to  be  present, 
in  both  of  whom  the  real  lesion  was  a  colon 
•bacillus  pyelitis  which  was  easily  demon- 
strated by  urinary  examination  and  ureteral 
•catheterization  and  both  of  which  were 
promptly  relieved  by  appropriate  treatment. 

A  certain  resemblance  in  the  symptoma- 
tology which  may  occur  in  these  two  pro- 
cesses may  easily  deceive  the  unwary.  The 
usual  symptoms  of  pyelitis  are  pain  in  the 
infected  kidney  together  with  tenderness  in 
the  corresponding  costovertebral  angle,  fre- 
quently fever,  elevation  of  leucoc}te  count, 
pain  extending  along  the  infected  ureter  with 
tenderness  over  the  ureter  in  the  lower  abdo- 
men. When  the  lesion  is  on  the  right  side, 
particularly  if  nausea  accompanies  it,  which 
is  sometimes  the  case,  the  hasty  observer 
may  easily  conclude  that  it  is  the  appendix 
-which  is  involved.  Right  costovertebral 
.angle  tenderness  and  the  presence  of  pus  in  a 
catheterized  sample  of  urine  will  suggest  the 
possibihty  of  kidney  infection  which  may 
•easily  and  quickly  be  proved  by  the  use  of  the 
cystoscope.  Xo  woman  should  be  operated 
-upon  for  acute  appendicitis  unless  the  appen- 
dicitis be  a  very  clearly  defined  attack,  until 
the  possibihty  of  an  acute  pyelitis  is  elimi- 
mated. 

During  pregnancy  it  has  long  been  a  rule 
that  no  appendectomy  should  ever  be  done 
'without  a  pre\ious  microscopic  examination 
•of  the  urine.  The  abdoniinal  surgeon  may 
also  well  afford  to  follow  a  similar  precaution. 

As  to  the  treatment  of  pyehtis,  my  own 
experience  has  brought  me  to  the  considera- 
tion of  but  one  means  of  treatment;  namely, 
lavage  of  the  kidney.  It  seems  fair  to  say 
that  in  cases  of  simple  pyelitis  in  which  the 
parenchyma  of  the  kidney  is  not  involved,  a 
cure  may  practically  always  be  attained  by 
tliis  means.  Much  argument  has  been  had 
.as  to  whether  it  is  the  simple  drainage  by 


means  of  the  catheter  and  the  possible  widen- 
ing of  the  lumen  of  the  infected  ureter,  the 
mucosa  of  which  may  have  been  swollen  as  a 
result  of  infection,  by  the  mechanical  pressure 
of  the  catheter,  or  whether  it  is  the  use  of  an 
antiseptic  solution  which  is  deposited  directly 
in  the  infected  area.  My  own  opinion  is  that 
the  antiseptic  plays  an  important  part.  In 
mild  pyelitis,  however,  associated  with  a 
severe  cystitis,  lavage  should  not  be  practiced 
until  the  cystitis  has  been  treated  and  its 
severity  lessened,  if  possible. 

Treatment  of  the  pyelitis  should  also  be 
associated  with  reUef  of  constipation,  establish- 
ment of  regular  bowel  drainage,  and  the 
administration  of  bulgarian  bacillus  to  reduce 
the  acti\ity  of  the  colon  bacillus  in  the  bowel 
as  far  as  possible. 

The  kidney  is  irrigated  at  intervals  of  four 
days  with  a  solution  of  nitrate  of  silver  vary- 
ing from  1 1300  to  I  per  cent,  the  number  of 
lavages  necessary  varjing  from  i  to  6,  but  are 
oftenest  3  or  4.  The  very  frequent  practice 
of  treating  what  appears  to  be  a  cystitis  by 
medication  by  mouth  or  vesical  irrigation 
without  any  definite  attempt  to  chscover  from 
whence  the  cellular  elements  in  the  urine 
come,  cannot  be  too  strongly  condemned. 

It  is  possible  that  the  very  recent  work  of 
Young,  White,  and  Swartz  of  the  Brady  Insti- 
tute at  Johns  Hopkins  with  mercurochrome- 
220,  may  be  the  means  of  putting  us  in 
possession  of  a  new  and  valuable  drug  for  use 
in  infections  of  the  urinary  tract. 

The  criterion  of  the  cure  is  not  the  appear- 
ance of  clear  urine  or  one  in  which  no  cellular 
elements  are  to  be  obser\'ed  microscopically. 
Certain  e\idence  of  cure  is  only  at  hand  when 
at  least  one,  or  better  two,  successive  urinary- 
cultures  fail  to  show  the  presence  of  bacteria. 

An  illustration  of  the  consequence  of  failure 
to  recognize  infections  of  the  kidney  may  be 
illustrated  by  the  follow-ing  case: 

A  woman  of  42  on  the  occasion  of  her  last  labor, 
nine  years  previously,  states  that  she  had  a  cystitis. 
She  does  not  remember  having  had  pain  in  the  back 
during  pregnancy.  The  cystitis  was  treated  by 
vesical  irrigation  on  several  occasions  and  in  the 
past  few  years  she  has  had  further  attacks  of  bladder 
infection  which  have  been  treated  in  a  simOar  way. 
During  the  past  year  she  has  constantly  had 
trouble  with  the  bladder  with  some  discomfort  in 
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the  right  lumbar  region  and  has  been  losing  weight. 
Recently  she  came  under  the  observation  of  another 
physician,  who,  for  the  first  time,  recognized  that 
there  was  a  mass  palpable  in  the  right  upper  abdo- 
men. Upon  my  seeing  her  I  agreed  that  this  was 
undoubtedly  a  pyonephrosis,  as  the  urine  was 
heavily  loaded  with  pus,  and  upon  cystoscopy  this 
was  easily  demonstrated,  the  infective  organism 
being  the  colon  bacillus.  A  functional  test  showed 
the  other  kidney  to  be  in  excellent  condition. 
Nephrectomy  was  carried  out  removing  a  large  pus 
kidney  containing  live  stones.  This  woman  un- 
doubtedly had  had  during  pregnancy  an  infected 
kidney,  which,  had  it  been  taken  care  of  at  that 
time  and  treatment  continued  during  the  puer- 
perium  to  the  complete  recovery,  might  perhaps 
have  saved  her  kidney. 

An  illustration  of  the  ease  with  which  ob- 
scure lesions  of  the  kidney  may  be  overlooked 
and  of  the  truth  of  the  rule  that  neurosis 
should  only  be  assumed  when  painstaking 
study  fails  to  re\'eal  a  real  cause  for  symp- 
toms, is  illustrated  by  the  following : 

A  girl  of  19  entered  the  medical  service  of  the 
hospital  complaining  of  pain  in  the  right  side  of 
the  back.  She  gave  a  history  of  having  recently 
been  in  one  of  the  large  hospitals  of  the  city  where 
she  had  remained  for  about  two  weeks  and  had  been 
discharged  after  having  been  told  that  she  was  a 
neurotic.  While  the  girl  was  unquestionably  ner- 
vous, the  medical  man  under  whose  observation 
she  was.  was  quite  convinced  that  neurosis  did  not 
explain  the  pain,  inasmuch  as  it  was  always  constant 
in  its  location  and  suggestion  would  not  cause  her 
to  complain  of  pain  elsewhere.  Tenderness  was 
invariably  present  over  the  right  costovertebral 
angle.  Examinations  carried  out  on  other  parts  of 
the  body,  such  as  the  apices  of  the  lungs,  with  the 
idea  of  distracting  her  attention,  followed  by  sudden 
percussion  over  the  painful  area  never  failed  to 
elicit  complaint.  The  nurses  while  making  her  bed 
and  otherwise  caring  for  her  were  instructed  to  strike 
her  with  apparent  inadvertence  in  various  parts  of 
her  anatomy,  but  without  result  except  when  the 
right  costovertebral  angle  was  attacked  when  she 
invariably  complained  of  pain.  The  urine  was 
absolutely  negative,  cystoscopies  were  negative  and 
catheters  passed  into  both  kidneys  without  trouble. 
Urinary  cultures  from  both  kidneys  were  negative 
and  it  was  only  when  a  pyelogram  was  made  showing 
that  the  kidney  would  hold  between  13  and  14  cubic 
centimeters  of  fluid,  that  the  nature  of  the  lesion 
began  to  be  suspected.  She  had  a  hydronephrosis, 
which,  without  any  history  of  infection  or  obstruc- 
tion in  the  ureter,  seemed  difficult  to  explain.  A 
diagnosis  was,  however,  ventured  of  an  obstruction 
of  the  ureter  due  to  an  aberrant  renal  artery,  in  spite 
of  the  fact  that  the  pyelogram  showed  no  kink  in 
the  ureter.  She  was  then  operated  upon  by  a 
colleague  on  the  surgical  service,  exposure  of  the 


kidney  showing  an  aberrant  artery  about  the  size 
of  a  goose  quill  entering  the  kidney  at  the  lower  pole 
over  which  the  ureter  was  looped.  The  kink  in  the 
ureter  was  undoubtedly  straightened  out  by  the 
catheter  and  so  did  not  show  in  the  plate.  After 
operation  the  pain  disappeared  and  a  report  re- 
ceived recently,  four  months  after  operation,  indi- 
cates that  she  is  entirely  free  of  pam. 

One  other  interesting  case  was  seen,  that  of 
a  girl  of  22,  who  was  referred  for  pyelitis. 

On  examination  she  was  found  to  have  an  imper- 
forate vagina,  there  being  merely  a  pouch  5  centi- 
meters deep  lined  with  mucosa.  She  had  had  dis- 
co.nfort  at  monthly  intervals  but  of  course  no  flow. 
A  small  mass  apparently  about  2  centimeters  long 
could  be  felt  by  bimanual  examination  just  above 
the  upper  limit  of  the  vagina.  No  ovaries  could  be 
felt.  Laparotomy  was  done  at  the  request  of  the 
family  to  see  if  anything  of  a  reconstructive  nature 
could  be  done,  although  it  was  explained  that  this 
was  quite  unlikely.  Exploration  disclosed  two  small 
ovaries  attached  to  the  lateral  walls  of  the  pelvis, 
in  one  of  which  was  a  recent  corpus  luteum,  passing 
downward  from  which  were  two  retroperitoneal 
cordiike  structures,  the  undeveloped  muellerian  ducts, 
which  united  in  the  median  line  to  form  a  small 
fibrous  mass  about  2  by  i  centimeters  in  size,  the 
undeveloped  uterus. 

My  only  purpose  in  this  paper  is  to  em- 
phasize the  frequency  with  which  infections 
of  the  kidney  may  occur  in  women  and  to 
urge  a  more  careful  routine  observation. 
Any  woman  in  whose  urine  pus  or  blood 
cells  appear  is  entitled  to  a  careful  effort  to 
determine  the  source  of  the  pus  or  blood  and 
the  nature  of  the  infect'on,  if  any.  An  excep- 
tion to  this  is  the  woman  with  a  pyehtis  of 
pregnancy  in  whom  cystoscopy  should  be 
avoided  if  possible,  but  in  whom  it  should  be 
used  if  needed.  The  fact  that  within  the  past 
eight  weeks  four  cases  of  tumor  of  the  bladder 
have  come  under  my  own  notice,  would  lend 
emphasis  to  this  statement.  One  of  these  had 
been  treated  for  ten  weeks  for  intermittent 
hc-ematuria.  Cystoscopy  disclosed  an  inoper- 
able carcinoma  of  the  vesicovaginal  septiun 
wliich  is  now  under  treatment  by  X-ray  and 
radium. 

CONCLUSION 

1.  Diagnosis  is  practically  always  possible 
if  all  means  for  arri\ing  at  a  diagnosis  be  used. 

2.  Early  recognition  and  treatment  of  a 
pyelitis  may  be  the  means  of  avoiding  serious 
if  not  irreparable  damage  to  the  kidney. 
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MATERNAL  MORTALITY,  A  CRIME  OF  TODAY' 

By  C.  HENKY  DAVIS,  M.D.,  Milwaukee,  Wisconsin 


IN  the  past  tliirty  years  deaths  from  many 
diseases  have  been  cut  to  a  fraction  of 
their  former  tolls.  Between  the  years 
of  1890  and  1915  the  death  rate,  per  100,000 
population,  for  tuberculosis  in  the  death 
registration  area  of  the  United  States,  fell 
from  252  to  145.8;  pneumonia  from  186.9  to 
82.9;  diphtheria  and  croup  from  97 . 8  to  15 . 7 ; 
diarrhoea  and  enteritis  under  2  years  from  1 39 .  i 
to  59 . 5 ;  typhoid  fever  from  46 . 3  to  12.4. 

The  introduction  of  anjesthesia,  aseptic 
methods,  pre-operative  treatment,  and  tech- 
nical skill  have  made  surgery  so  safe  that 
surgeons  think  Httle  of  doing  an  exploratory 
laparotomy  to  make  a  diagnosis;  and  even 
some  obstetricians  deliver  their  patients 
by  cesarean  section  on  the  shghtest  indica- 
tions. 

During  the  past  five  years  most  of  the  world 
has  been  at  war.  In  this  war  all  the  diaboUcal 
means  of  torture  and  death  ever  conceived 
of  by  the  human  mind  have  been  to  some 
extent  employed.  MilUons  of  men  have 
been  wounded  and  sick.  For  the  first  time 
in  history,  battle  has  caused  more  deaths 
among  our  soldiers  than  disease.  AccorcUng 
to  weekly  bulletin  No.  59  of  the  Chief  Sur- 
geon, S.O.S.,  of  the  A.E.F.  "of  the  cases  of 
disease :  90 . 2  per  cent  returned  to  duty,  6 .  o 
per  cent  were  invalided  home,  3 . 3  per  cent 
died  in  hospital,  and  0.5  per  cent  deserted. 
Of  the  cases  of  traumatism :  73 . 8  per  cent 
returned  to  duty,  21 .  i  per  cent  were  invalided 
home,  5 . 7  per  cent  died  in  hospital,  and  o .  4 
per  cent  deserted. " 

Yet  in  this  day  of  progress  and  scientific 
medicine  the  act  of  becoming  a  mother  re- 
mains as  deadly  for  the  average  woman  as  it 
was  before  the  discovery  of  ansesthesia  and 
the  introduction  of  antiseptic  methods.  The 
present  maternal  mortahty  is  the  greatest 
medical  crime  of  today.  A  small  group  of 
physicians  interested  in  obstetrics  and  the 
diseases  of  women  have  long  appreciated 
that  most  of  the  maternal  deaths  are  pre- 
ventable.   In  their  own  work  puerperal  sepsis 

^  Read  before  the  Chicago  Gynecological  Society. 


is  a  condition  almost  unknown  except  as 
it  is  seen  in  consultation.  Very  few  deaths 
from  the  other  complications  of  the  puerperal 
state  occur  among  the  women  they  have 
carried  through  the  entireperiod  of  pregnancy, 
labor,  and  the  puerperium.  The  work  of 
these  physicians  is  ample  proof  that  the  pre- 
sent mortality  is  not  due  to  the  lack  of  scien- 
tific knowledge  regarding  obstetrical  problems, 
but  rather  from  failure  to  apply  this  knowl- 
edge. Women  have  always  accepted  the 
mortality  and  morbidity  of  childbirth  as 
a  sacrifice  wliich  they  must  lay  on  the  altar 
of  motherhood.  Tliis  function  of  woman  has 
always  been  cloaked  with  f atahsm  and  guided 
by  ignorance. 

Between  the  ages  of  15  and  45  childbirth 
is  the  second  greatest  cause  of  death  among 
women.  For  the  year  191 5,  in  the  registra- 
tion area  of  the  United  States,  there  were, 
among  women  of  these  ages,  29,200  deaths 
from  tuberculosis;  10,134  from  childbirth, 
of  wluch  4,173  were  from  puerperal  sepsis; 
8,766  from  the  various  circulatory  disturb- 
ances; 6,458  from  all  kinds  of  digestive 
disturbances;  5.549  from  pneumonia,  all 
types;  5,424  from  cancer  and  other  malignant 
tumors;  while  for  these  ages  syphihs  was  re- 
ported as  the  cause  of  death  647  times  and 
gonorrhoea  174  times. 

Mortahty  statistics  are  always  more  or  less 
inaccurate.  Most  writers  beheve  the  deaths 
from  childbirth  considerably  greater  than 
indicated  by  the  above  figures.  However, 
we  may  assume  that  the  errors  will  average 
up  from  year  to  year,  and  that  similar  errors 
will  be  made  here  and  abroad.  Dr.  Meigs, 
in  preparing  her  bulletin  on  maternal  mortal- 
ity for  the  Children's  Bureau  of  the  Depart- 
ment of  Labor,  studied  the  mortahty  records 
of  sixteen  countries.  In  deaths  from  puerperal 
sepsis  the  United  States  was  fourteenth  on 
the  list.  Only  two,  Switzerland  and  Spain, 
showed  a  higher  death  rate  per  100,000  popu- 
lation. 

It  is  unfortunate  that  the  death  rate  from 
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puerperal  sepsis  and  other  diseases  caused  by 
pregnancy  and  confinement  has  been  estimated 
only  per  100,000  men,  women  and  children. 
The  death  rate  per  1000  live  births  in  the 
United  States  is  only  available  for  the  year 
1910  in  the  proxisional  birth-registration 
area  and  in  1915  and  1916  in  the  ne\vl\'-es- 
tablished  birth  registration  area. 

In  the  provisional  birth-registration  area 
for  the  year  1910,  one  mother  was  lost  for 
every  154  babies  born  alive.  In  Belgium  for 
the  same  year  the  ratio  was  one  maternal 
death  for  every  172  live  births  and  in  Spain 
one  to  every  175.  Sweden  on  the  other  hand, 
had  a  record  of  one  mother  lost  to  every  430 
Uve  births. 

Statistics  show  that  grouping  all  women 
of  child-bearing  age  together,  tuberculosis 
alone  is  more  deadly  than  childbirth.  But 
if  we  leave  out  of  consideration  the  ignorant 
foreign  and  tenement  population  among 
whom  tuberculosis  is  so  deadly,  childbirth 
leaps  to  the  front. 

It  is  generally  conceded  that  the  type  of 
man  who  carries  life  insurance  with  any  of 
the  old  line  companies,  is  representative  of 
our  best  citizens.  From  the  records  of  these 
companies  we  may  hope  to  get  some  idea  as  to 
the  relative  frequency  of  death  from  different 
causes  among  the  typical  American  citizens. 

Through  the  courtesy  of  Dr.  J.  W.  Fisher. 
medical  director  of  the  Northwestern  ]\Iutual 
Life  Insurance  Company.  I  have  checked  the 
family  histories  of  5000  applicants  for  life 
insurance.  Both  decKned  and  accepted  risks 
were  included.  These  show  that  one  man  in 
every  17  who  apphed  for  insurance  had  1 
mother  or  sister  or  both  who  died  from  the 
immediate  effects  of  childbirth;  one  in  27 
from  tuberculosis;  and  one  in  47  from  cancer 
or  other  maUgnant  timaor.  It  is  probable 
that  a  study  of  100,000  applicants  would 
modify  this  ratio  to  some  extent.  But  check- 
ing the  applications  thousand  by  thousand  as 
the  series  grew,  it  is  found  that  childbirth 
always  remained  in  the  lead.  Nor  was  there 
a  great  variation  in  the  different  years  from 
which  applications  were  studied. 

I  have  long  appreciated  that  our  hospitals 
were  constructed  for  the  very  poor  and  the 
well-to-do,  but  I  was  not  prepared  to  beUeve 


that  childbirth  was  so  fatal  for  the  mother  and 
sisters  of  the  average  American  citizen. 

Have  we  as  members  of  the  Chicago  Gyneco- 
logical Society  and  teachers  of  medical  stu- 
dents reaUzed  the  present  mortahty  from 
childbirth?  If  so,  have  we  done  our  full  duty 
toward  bettering  conditions  in  Chicago  or 
elsewhere?  Hospital  beds  for  obstetrical 
patients  are  so  scarce  that  less  than  10  per 
cent  of  the  women  of  Chicago  can  go  to  a 
hospital  for  confinement.  The  members  of 
this  societ}^  directly  and  indirectly  through 
their  hospital  and  dispensary  ser\ices  care 
for  less  than  10  per  cent  of  the  women  de- 
livered in  Chicago.  Nine-tenths  of  the  women 
in  Chicago  and  elsewhere  are  confined  by 
midwi^'es  or  phjsicians  who  are  in  the  general 
practice  of  meclicine  or  surgery,  few  of  whom 
have  had  any  special  interest  or  training  in 
obstetrical  problems.  MortaUty  statistics 
show  that  in  1916,  179  Chicago  mothers  died 
from  puerperal  sepsis  and  220  from  other 
puerperal  affections. 

Figures  may  be  juggled,  but  the  fact  re- 
mains that  the  present  maternal  mortality 
is  the  greatest  medical  crime  of  today.  How- 
ever, destructive  criticism  is  of  itself  useless. 
The  profession  may  plead  for  leniency  when 
charged  ^^•ith  a  crime  of  which  it  is  not  aware, 
but  ignorance  of  the  fact  excuses  no  man  if 
he  has  failed  in  his  duty.  It  is  the  duty  of 
every  physician  who  undertakes  to  confine  a 
woman  to  give  her  the  best  of  his  skill.  Grant- 
ing that  the  average  physician  has  Uttle  skill 
in  the  management  of  an  obstetrical  case,  he 
ma\'  at  least  trj'  to  give  her  a  clean  delivery. 
Much  of  the  blame  lies  at  the  door  of  the 
medical  colleges. 

Obstetrics  has  always  been  the  most  ex- 
hausting branch  of  medicine  and  the  poorest 
paid.  That  being  the  case,  it  was  onl}-  natural 
that  as  the  numerous  commercial  schools 
of  medicine  were  developed  it  was  difficult  to 
persuade  a  doctor  that  the  teaching  of  ob- 
stetrics would  bring  him  a  lucrative  consulta- 
tion practice.  You  are  all  famiUar  with  the 
wa}-  those  medical  schools  gave  over  a  large 
part  of  their  work  to  grandstand  cHnics 
in  major  surgery.  Our  medical  colleges  are 
still  gi\'ing  far  too  much  time  to  the  teaching 
of  major  surgical  operations. 
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Due  to  the  long-continued  efforts  of  a 
small  group  of  men  interested  in  science  of 
obstetrics  the  teaching  of  obstetrics  is  gradu- 
ally being  improved,  but  it  is  still  the  poorest 
taught  subject  in  the  average  medical  school. 
As  an  undergraduate  at  Rush  I  saw  three 
normal  dehveries.  The  graduate  of  today  has 
seen  at  least  twelve,  and  has  usually  had  the 
opportunit}'  to  deliver  one  or  more  women 
under   direction. 

The  man  who  goes  into  general  practice, 
and  a  majority  of  our  medical  graduates  do, 
must  of  necessity  do  more  or  less  obstetrics. 
He  must  get  his  obstetrical  knowledge  as  an 
undergraduate  student  or  as  a  hospital  interne. 
The  average  interne  gets  httle  or  no  obstetri- 
cal experience  and  goes  into  practice  with 
only  the  superficial  knowledge  gained  as  an 
undergraduate.  The  present  high  maternal 
mortality  is  the  logical  result. 

Tliis  unnecessary  maternal  mortality  must 
be  corrected,  to  a  great  extent,  through  the 
efforts  of  the  specialists  in  obstetrics  and 
gynecology.  The  dual  specialty  is  and  should 
remain  a  single  specialty.  The  younger 
man  entering  it  should  do  the  harder,  more 
demanding  obstetrical  phase  while  he  is 
developing  the  mature  judgment  and  tech- 
nical skill  required  for  the  difficult  obstetrical 
or  gynecological  operation.    Later  when  less 


able  to  stand  the  strain  of  night  work  with 
broken  sleep,  he  may  take  less  of  the  normal  ob- 
stetrics, turning  it  over  to  the  young  assistant, 
and  reserve  his  strength  for  the  cases  re- 
quiring experience  and  operative  skill.  All 
the  efforts  to  separate  these  specialties  have 
retarded  their  progress,  and,  have  turned 
hundreds  of  capable  young  assistants  into 
practitioners  of  general  surgery. 

The  American  people  must  be  informed  re- 
garding the  dangers  from  the  lack  of  surgical 
cleanliness  and  reasonable  skill  in  the  lying-in 
room.  Hospital  beds  will  not  be  forthcoming 
until  women  are  educated  to  the  fact  that 
there  is  as  much  reason  for  going  to  a  hospital 
to  have  a  baby  as  there  is  for  most  of  the 
surgical  operations.  Making  the  world  safe 
for  Democracy  has  been  a  popular  slogan. 
However,  most  of  us  who  wore  the  uniform 
were  lighting  to  save  our  women  from  the 
horrors  of  an  invasion.  The  war  is  over 
and  the  ravages  of  Belgium  and  France  may 
soon  be  forgotten  in  the  mad  struggle  for 
power  and  commercial  supremacy.  Already 
many  of  the  people  who  claimed  to  be  most 
bitter  against  the  German  are  struggling  for 
his  trade.  Will  we  who  donned  the  uniform 
in  a  worthy  cause  return  to  our  various  hospi- 
tals and  calmly  ignore  the  crime  at  the  door 
of  our  own  profession? 
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INTRACRANIAL  PRESSURE ' 

By  CASSIUS  C.  ROGERS,  A.M.,  M.D.,  F.A.C.S.,  Chimgo 


THE  structures  within  tlie  cranial  cav'ty 
are  normally  ^ust  sufficient  to  fill  it  and 
nature  has  pro^^ded  ways  and  means  to 
maintain  therein  a  relative  constant  pressure. 
Pathological  conditions  may  so  interfere  w'th 
nature  that  a  negative  pressure  or  positive 
pressure  exists.  In  either  instance  character- 
istic symptoms  will  be  manifested.  Often  a 
slight  negative  pressure  will  produce  more  dis- 
tressing symptoms  than  a  relatively  higher 
positive  pressure.  This  is  proved  by  the  d  s- 
tressing  headaches  followang  the  withdrawal 
of  varied  quantities  of  cerebrospinal  fluid. 

Either  a  negative  or  positive  pressure  may 
be  produced  by  conditions  from  within  or 
without  the'  cranial  caNity.  The  loss  of  cere- 
brospinal fluid  or  large  quantities  of  blood 
are  the  most  frequent  cause  of  negative  pres- 
sure. Even  death  has  resulted  from  a  too 
rapid  withdrawal  of  spinal  fluid,  decreasing 
intracranial  pressure. 

It  is  my  purpose  to  consider  positive  pres- 
sure in  this  paper. 

The  cranial  caN-ity  is  bounded  (except  in 
infancy)  by  a  firm  non-elastic  bony  wall  in- 
capable of  \ielding  except  to  great  intracraiiial 
pressure.  It  is  also  surrounded  by  the  second 
non-elastic  structure,  the  dura,  which  yields 
but  slowl}-  to  intracranial  pressure  and  never 
rapidly  enough  to  relieve  acute  conditions. 

Positive  pressure  may  be  acute  or  chronic, 
the  symptoms  ditTering  greatly  with  an  equal 
amount  of  pressure.  Of  the  acute  the  most 
frequent  cause  is  perhaps  injuries  of  the  head 
with  or  without  skull  fractures.  Intracranial 
lesions  without  fracture  are  often  more  serious 
than  those  accompanied  by  fracture. 

A  compound  comminuted  fracture  without 
laceration  of  the  dura  produces  within  itself 
a  decompression  rendering  extradural  pres- 
sure impossible  at  the  site  of  injury  but  intra- 
dural pressure  may  be  but  httle  relieved  un- 
less the  dura  is  also  severed.  Cerebral  hernia 
is  always  the  result  of  increased  intracranial 
pressure  and  no  attempt  should  be  made  to 
reduce  it  by  external  pressure.    If,  however, 

'Read  before  the  Chicago  Surgical  Society. 


the  pressure  becomes  normal  the  hernia  spon- 
taneously disappears. 

It  must  be  remembered  that  intracranial 
haemorrhage  either  extradural  or  intradural  is 
never  sufficient  in  quantity  to  kill,  but  it  is 
the  small  hemorrhage  that  would  be  consid- 
ered trivial  elsewhere,  accompanied  by  oedema 
produced  by  irritation,  that  causes  intracra- 
nial pressure  suflicient  to  destroy  Hfe. 

Acute  extradural  or  subperiosteal  pressures 
from  haemorrhage  give  sjonptoms  that  are 
pathognomonic  and  cannot  be  mistaken  if 
closely  observed.  If  the  patient  is  unconscious, 
subjective  sjmiptoms  camiot  be  obtained  but 
if  the  pulse,  temperature,  respiration,  and 
blood  pressure  are  closely  and  frequently  ob- 
served they  will  tell  the  exact  condition  of  the 
patient  and  these  alone  will  invariably  tell,  if 
properly  interpreted,  whether  surgical  rehef  is 
indicated.  The  acute  pressure  has  a  tendency 
to  lower  pulse,  temperature  and  respiration, 
and  increase  in  a  direct  ratio  the  blood  pres- 
sure.  The  chart  illustrates  this. 

If  at  the  time  of  injury  or  haemorrhage  the 
patient  is  normal,  if  after  a  certain  time  the 
pulse  is  60,  temperature  98,  respiration  16, 
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Chart  showing  acute  extradural  intracranial  pressure, 
aa',  Pulse:  bb',  temperature;  cc',  respiration;  dd',  blood 
pressure;  ee'.  spinal  fluid  pressure;  D'D",  sudden  drop  in 
blood  pressure;  B'B".  sudden  rise  in  temperature,  at  the 
same  time  a  fall  in  blood  pressure. 
November  28,  1919  (For  discussion  see  p.  319). 
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blood  pressure  130+ ,  the  tindings  should  sug- 
gest at  once  that  tihere  s  intracranial  trouble 
which  should  demand  close  observation,  pref- 
erably by  a  competent  nurse.  If  the  second 
observation  in  one  or  six  hours,  as  the  case 
may  be,  shows  a  steady  decline — pulse  50, 
temperature  97,  respiration  14,  blood  pressure 
1 60+,  —  it  is  an  indication  that  the  pressure 
is  increasing  and  if  not  surgically  reheved  dis- 
astrous results  may  follow. 

Third  observation — pulse  40,  temperature 
97,  respiration  ic-12.  blood  pressure  200+. 
A  patient  cannot  live  long  with  such  findings. 
Sooner  or  later  there  will  be  a  sudden  change 
in  the  blood  pressure.  It  drops  suddenly  to 
90— ,  while  the  intracranial  pressure  is  found 
by  spinal  puncture  to  remain  high,  even 
200-I-  or  300+  millimeters  of  water.  Now  the 
time  for  operati\e  interference  has  passed 
and  death  is  the  result  wTth  or  without  oper- 
ation. Spinal  fluid  pressure  remaining  high 
with  a  sudden  diminished  blood  pressure — 
(this  broken  relation)denotes  disaster. 

Acute  extradural  abscesses  resulting  from 
infections  extending  from  the  accessory  si- 
nuses, often  give  an  entirely  different  picture 
as  acute  infections  have  a  tendency  to  in- 
crease pulse,  temperature,  respiration,  and 
often  blood  pressure.  We  have  here  two  forces 
pulling  in  opposite  directions  and  the  result 
is  that  often  the  patient  who  has  had  an  acute 
sinus  infection  with  a  rise  in  pulse,  tempera- 
ture, and  respiration  ^\•ill  suddenly  have  a 
normal  pulse,  temperature,  and  respiration, 
but  apparently  other^^•ise  is  much  sicker  than 
before.  The  sudden  drop  in  pulse,  tempera- 
ture, and  respiration  apparently  has  been  a 
common  deceiver  to  some  of  our  specialists 
in  otology  and  has  caused  them  to  delay  oper- 
ative procedure,  and  brain  abscesses  and 
death  has  been  the  result.  Experience  has 
led  me  to  believe  that  all  cases  of  extradural 
and  brain  abscesses  that  are  the  result  of  si- 
nusitis extension  belong  to  the  experienced 
general  surgeon.  As  soon  as  a  patient  with 
acute  sinusitis  has  an  increase  of  pain  associ- 
ated -ft-ith  nausea  and  vomiting  and  slow  cere- 
bration, there  is  invariably  an  extension  to 
the  dura  irrespective  of  the  pulse,  tempera- 
ture, and  respiration  and  radical  surgical  in- 
terference is  demanded.     If  the  infection  has 


extended  beyond  the  dura,  localized  or  diffuse 
meningitis  with  the  classic  sj'mptoms  is 
present  and  lumbar  drainage  only  tends  to 
increase  the  area  of  infection. 

In  all  extradural  pressures,  lumbar  drainage 
for  the  rehef  of  intracranial  pressure  is  con- 
tra-indicated as  only  harm  can  be  obtained. 
Lumbar  puncture  for  diagnostic  purposes  is 
always  permissible  and  ad\isable  if  done  by 
those  competent.  If  the  infection  is  extra- 
dural the  examination  of  the  fluid  may  be 
negative. 

Intradural  pressure  may  be,  subdural,  sub- 
arachnoidal, intracerebral,  and  intraventricu- 
lar. To  relieve  the  pressure  the  dura  must  be 
opened,  except  in  the  presence  of  subarach- 
noid pressure,  wMch  may  be  reheved  by 
limibar  spinal  drainage. 

The  SNnnptoms  difter  greatly  as  to  location. 
Subarachnoid  haemorrhage  may  be  associated 
with  weak  rapid  pulse,  slow  irregular  respira- 
tion wn'th  elevated,  normal  or  subnormal 
temperature.  Lumbar  puncture  reveals  blood 
in  the  spinal  fluid  and  while  the  patient  is  un- 
conscious there  are  at  times  involuntary 
movements  of  groups  of  voluntary  muscles, 
such  as  the  mo\-ing  of  an  arm  or  leg.  The 
patients  are  restless  and  cry  out  at  intervals. 
For  this  reason,  the  site  of  the  lesion  is  some- 
times looked  for  on  the  wrong  side  as  the  quiet 
side  is  taken  for  the  paralyzed  side  while  the 
irritation  to  the  motor  cortex  by  the  blood 
produces  contraction  of  the  opposite  arm 
or  leg  and  the  lesion  appears  to  be  located 
on  the  same  side  as  the  apparent  paralysis 
wliich  is  never  the  case. 

Acute  intracerebral  lesions  located  in  silent 
areas  produce  sjTnptoms  very  similar  to  the 
extradural  lesions  and  cannot  be  reheved  by 
lumbar  drainage. 

Acute  intraventricular  lesions  or  internal 
hydrocephalus  cannot  be  reheved  by  lumbar 
drainage  for  either  the  foramen  or  Monro  or 
Ihr  or  both  are  closed  and  the  ventricles  can- 
not be  drained  by  drawing  fluid  from  the  sub- 
arachnoid space.  Observations  of  the  pupils 
and  ophthalmoscopic  exaniinations  tell  us 
Uttle  or  nothing  in  acute  cases  but  are  always 
recommended. 

There  is  one  class  of  chronic  intracranial 
pressure,  however,  that  can  be  satisfactorily 


ROGERS:    INTRACRANIAL   PRESSURE 


293 


Iri-aletl  by  lumbar  drainage.  I  have  been  un- 
able to  find  mention  of  such  cases  in  medical 
literature.  If  similar  cases  have  been  re- 
]x)rted  I  would  be  glad  to  be  informed  where 
ihc  reports  can  be  found. 

Recently  1  have  been  observing  a  series  of 
cases  that  have  in  most  respects  a  normal 
mentaUty.  Some  resort  to  petty  thievery, 
others  do  many  things  that  are  contrary  to  a 
normal  social  standing,  while  others  commit 
grave  offenses.  They  apparently  have  a  con- 
science but  cannot  control  it.  Attempts  to 
discipline  them  have  no  lasting  results.  They 
may  be  punished  and  will  immediately  com- 
mit the  same  offense  for  wliich  they  were  pun- 
ished. They  are  bright  and  active,  apt  at 
learning  and  apparently  are  normal.  Physi- 
cal and  roentgen  examinations  reveal  nothing 
abnormal,  questions  are  answered  intelH- 
gently  and  correctly,  until  they  think  it  is  to 
their  advantage  to  lie  and  then  it  is  almost 
impossible  to  obtain  the  facts. 

The  pulse,  temperature,  respiration,  and 
blood  pressure  are  normal,  there  are  none  of 
the  usual  symptoms  of  intracranial  pressure, 
no  headache  and  no  visual  disturbances,  but 
the  spinal  punctures  reveal  the  cerebrospinal 
fluid  under  great  pressure — from  200  to  300-I- 
millimeters  of  water  registered  by  the  spinal 
fluid  manometer.  This  may  be  our  only  clue 
that  there  is  cerebral  inefficiency.  The  rapid- 
ity of  the  flow  of  cerebral  fluid  from  the  needle 
gives  absolutely  no  information  as  to  the 
intracranial  pressure.  The  pressure  is  easily 
reduced  by  lumbar  drainage  and  remains  low 
for  days  and  perhaps  permanently  if  proper 
treatment  is  administered.  All  laboratory 
findings  are  negative  except  the  serological 
cerebral  localization  test  of  Abderhalden  as 
done  by  Dr.  Retinger  at  the  Durand  Hos- 
pital wliich  invariably  reveals  in  these  cases  a 
2+  and  often  3+  reaction  of  two  or  more  of 
the  glands  of  internal  secretion:  the  pineal 
gland,  pituitary  (posterior),  corporus  mam- 
milaris  (anterior),  2+  or  3+  of  the  ovaries 
or  testicles,  suprarenals,  thyroid,  and  fre- 
quently thymus. 

The  administration  of  the  defective  inter- 
nal secretions  will  usually  prevent  the  re- 
turn of  the  increased  intracranial  pressure 
when  it  is  once  relieved  bv  lumbar  drainage. 


As  long  as  a  normal  intracranial  pressure 
is  maintained,  by  balancing  internal  secre- 
tions by  suppl}-ing  artiiicially  the  defective 
secretion,  these  patients  remain  good  law- 
abiding  citizens. 

It  is  my  opinion  that  man}'  of  our  juvenile 
offenders  belong  to  this  class  of  cases  and  that 
our  courts  should  sentence  them  to  labora- 
tories for  examination  instead  of  our  present 
day  reformatories  or  schools  of  crime. 

Dr.  B.  O.  Orndoff  has  furnished  me  with 
the  following  report  on  the  examination  of 
Miss  B.,  one  of  a  series  of  similar  cases. 

The  examination  consisted  of  roentgen  observa- 
tions of  the  head,  thorax  and  abdomen,  analysis  of 
the  blood,  spinal  fluid  and  urine  together  with  a 
consideration  of  the  history  and  physical  findings. 

The  findings,  which  seem  to  have  a  bearing  of 
importance  in  her  case  are  in  the  head,  a  rather 
small  pituitary  fossa  and  some  apparent  dispro- 
portion of  major  anatomical  structures  which  are 
probably  developmentiil  and  not  pathological.  The 
chest  is  negative;  the  abdomen  negative  with  the 
exception  of  some  evidence  of  fixation  of  the  caecum 
and  appendix  and  the  presence  of  a  slightly  enlarged 
ovary  on  the  right  side.  Findings  in  the  gastro- 
intestinal tract  are  negative  other  than  those  men- 
tioned. The  blood  was  found  under  normal  pres- 
sure and  gave  a  negative  Wassermann  re.action  and 
no  cytological  proportions.  The  spinal  fluid  regis- 
tered a  pressure  of  240  millimeters  and  decreased 
as  low  as  100  millimeters  after  the  removal  of  30 
centimeters  of  fluid.  The  cell  count  of  the  fluid  was 
negative  as  well  as  the  Wassermarn  and  Lange  reac- 
t  ion.   The  physical  findings  were  practically  negative. 

Dr.  Retinger's  serological  report  of  Miss  B. 
The  following  are  the  results  of  the  tests  on 
the  glands  with  the  blood  of  ]\Iiss  B. : 
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— 

riluitary  (posterioi  1 -t--|-     Placenta . 

It  seems  that  if  there  is  no  brain  trouble, 
there  must  be  disturbance  in  the  secretion  of 
the  adrenal  and  the  ovaries.  They  are  known 
to  be  in  a  close  relation. 

Candatc  nucleus -  .'\nt.  perforated  space.  .  .  - 

Th.ilamus  Corp.  mammillare.  .H--t-H- 

Anterior  nucleus —  Geniculate  Lat -1- 

Median  nucleus +  (-f)  Superior  Coll — 

Lateral  nucleus   -  Interior  Coll ±  ( -) 

Tutamen  nucleus +  ( — )  Pineal — 

Optic  chiasm -  Pituitary  (anterior) .  - 

Olfactory —  Pituitary  (posterior)      +  -|- 

Pura -  Pons - 

lornix -  Medulla - 

M.  amygdala —  Cerebellum —      all 

C.lubus  pallidus -  negative. 
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THE    CLINICAL    APPLICATION  OF  THE   CARREL-DAKIN  METHOD 
CASES  OF  ACUTE  APPENDICITIS  REQUIRING  DRAINAGE 

By  ELBERT  T.  RULISON,  Jr.,  M.D.,  Sacramento,  California 
Instructor  in  Surgery,  College  of  Physicians  and  Surgeons,  Columbia  University 


TO 


UPON  the  well  established  foundation 
of  clinical  experience  in  dealing;  with 
the  less  advanced  type  of  peritoneal 
infection  rests  the  work  of  Depage  in  the 
treatment  of  certain  war  wounds.  The  so- 
called  "abdominal  technique"  has  been  ap- 
plied successfully  to  the  closure  of  lung  and 
joint  wounds  as  well  as  extensive  wounds  of 
the  soft  parts  after  removal  of  foreign  bodies 
or  a  resection  of  contaminated  tissues.  As  in 
dealing  with  appendiceal  or  other  intraperi- 
toneal infections,  the  all-important  point  to 
decide  has  been  the  degree  of  contamination  or 
infection.  This  recent  confirmation  of  the 
great  value  of  the  discrimination  between 
contamination  and  infection  forces  upon  us 
in  a  new  hght  certain  considerations  which 
had  previously  been  accepted  as  a  rather 
inevitable  accompaniment  of  the  course  of 
cases  of  acute  appendicitis  requiring  drainage. 
From  a  review  of  263  cases  of  appenchcitis 
treated  at  the  Presbyterian  Hospital  during 
the  years  1915-1918,'  we  find  that  under 
methods  of  simple  drainage  there  was  a 
failure  in  a  large  percentage  (38  per  cent)  to 
preserve  in  a  satisfactory  manner  the  very 
important  tissues  of  the  abdominal  wall. 
These  tissues  at  the  time  of  operation  are 
almost  without  exception  free  from  infection. 
During  the  procedure  of  appendicectomy  and 
drainage  of  a  peritoneal  abscess  an  extensive 
contamination  of  the  operative  w'ound  neces- 
sarily occurs.  The  time  has  arrived  to  con- 
sider the  possibility  of  preventing  this  con- 
tamination from  proceeding  unchecked  to 
the  stage  of  destructive  infection.  It  was 
found  in  the  cases  reviewed  that  the  average 
period  of  suppuration  was  15.4  days,  during 
which  tinie  the  majority  of  the  wounds  dis- 
charged foul  pus  and  sloughs.  The  average 
duration  of  hospital  stay  was  28  days. 
Among    the    frequent    complications,    faecal 

'RuIison._E._T.  Jr.  Drainage  in  appendicitis.  A  re\*iew  of  cases  of 
acute  appendicitis  requiring  drainage,  at  the  Presbyterian  Hospital, 
1915-1918.  ,Vnn.  of  Surg..  1919.  Dec. 


fistula  developed  in  7.5  per  cent  of  the  cases. 
There  was  a  9.1  per  cent  mortality.  Whether 
the  course  of  these  cases  may  be  improved  in 
any  of  these  essential  particulars  by  the  use  of 
antiseptics  is  dependent  upon  their  safe 
application  and  a  determination  of  their 
efficiency  in  this  type  of  infection. 

As  a  result  of  the  experimental  study  of 
certain  chlorine  antiseptics  in  locahzed  peri- 
toneal infections  in  dogs-,  the  antiseptic 
treatment  of  cases  of  acute  appendicitis 
requiring  drainage  was  undertaken  first  in 
February,  1918,  as  a  routine  in  the  wards  of 
the  Surgical  Service  at  the  Presbyterian 
Hospital. 

Aside  from  the  eighteen  cases  which  have 
been  treated  by  the  writer  and  which  form  the 
basis  of  this  report,  the  method  has  been  em- 
ployed by  others  in  13  cases  of  appendicitis 
and  in  a  number  of  intra-abdominal  drainage 
tracts  accompanying  other  conditions. 

Before  attempting  the  application  of  Da- 
kin's  fluid  to  appendiceal  infections,  the 
following  conclusions  had  been  reached  in 
regard  to  the  considerations  involved: 

1.  Suture  material  in  the  intestinal  wall 
apparently  is  not  materially  affected  by 
small,  repeated  injections  of  Dakin's  fluid. 

2.  Fibrin  deposits  occur  in  the  presence  of 
Dakin's  fluid;  adhesions  walHng-off  intra- 
abdominal drainage  tracts  may  remain  ef- 
fective, and  healing  of  intestinal  wounds 
may  occur  after  repeated  injections  over  a 
period  of  several  days. 

3.  Severe  pain  reactions  and  shock  attend 
the  introduction  of  Dakin's  fluid  into  the 
free  peritoneal  cavity.  The  use  of  this  anti- 
septic must,  therefore,  be  restricted  to  the 
treatment  of  the  drainage  tracts  after  the 
period  of  walling-oft'  has  occurred.  The 
injections  are,  therefore,  not  intraperitoneal 
but  intra-abdominal. 

=Rulison.E.  T.  Jr.  A  study  of  the  intra-abdominal  use  of  Dakin's 
fluid  and  dichloramine-T  solutions  wilt  special  reference  to  local  peri- 
toneal infections. 
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4.  The  satisfactory  establishment  of  a 
water-tight  drainage  tract  seems  to  depend  as 
to  its  rapidity  of  formation  upon  the  type  of 
infection.  The  structure  of  the  drainage 
tract  in  certain  severe  infections  may  be  very 
precarious,  even  after  a  considerable  interval. 
Even  in  the  milder  infections,  a  minimlun  of 
adventitious  tissue  is  often  present  between 
adherent  coils.  Great  caution  as  to  time  and 
manner  of  introducing  the  fluid  is,  therefore, 
necessitated.  Accidents  invohdng  the  in- 
tegrity of  intra-abdominal  drainage  tracts, 
with  escape  of  Dakin's  fluid  into  the  free 
peritoneal  cavity,  are  attended  by  grave 
danger,  especially  if  infection  be  present. 

5.  Less  slough  and  less  foul  discharge 
were  noted  in  the  cases  treated  by 
Dakin's  fluid. 

Finally,  in  some  localized  peritoneal  infec- 
tions in  dogs,  Dakin's  fluid  may  be  used  with 
comparative  safety,  pro\-ided : 

1.  Sufficient  time  is  allowed  to  elapse  for 
a  water-tight  drainage  tract  to  form; 

2.  Mechanical  pressure  of  tubes  or  fluid 
upon  the  walls  of  the  tract  is  avoided. 

With  these  considerations  in  mind,  the 
antiseptic  postoperative  treatment  was  un- 
dertaken. At  first,  Dakin's  fluid  of  half 
strength  was  used  and  the  introduction  of 
the  solution  intra-abdominally  was  delayed 
for  several  days  in  order  that  there  might 
be  no  question  as  to  the  establishment  of  a 
proper  tract.  In  the  later  cases,  ha\'ing 
gained  more  confidence  in  the  method,  full 
strength  Dakin's  fluid  has  been  used  super- 
ficially in  the  planes  of  the  abdominal  waW 
from  the  time  of  operation  and  after  48  to 
60  hours  in  the  deep  abdominal  drainage 
tracts. 

Attention  in  the  18  cases  reported  has  been 
directed  especially  to  the  course  of  wound 
infection,  noting  the  possible  influence  of  the 
antiseptic  in  preserWng  the  abdominal  wall 
tissues,  and  in  altering  the  course  of  intra- 
abdominal suppuration.  The  bacteriology 
of  the  wounds  has  been  carefully  studied, 
especially  from  the  \'iewpoint  of  determining 
whether  or  not  secondary  suture  of  the  wounds 
were  possible  or  feasible.  Many  cases  have 
in  this  way  received  injecrions  for  many  days 
after  gross  suppuration  has  ceased. 


The  contrast  to  the  cases  treated  by  simple 
drainage  or  by  daily  irrigation  has  been  sharp, 
the  period  of  discharge  of  foul  smeHing  pus 
with  shreds  of  slough  from  abdominal  wall  or 
abscess  ca\-ity  in  all  cases  being  greatly 
lessened  and  in  some  cases  minimized  to  a 
striking  degree.  Although  the  group  is  one  of 
fully  average  severity  there  have  been  sur- 
prisingly few  compHcations.  There  have 
been  no  fascal  fistulae.  No  serious  accidents 
have  attended  the  use  of  Dakin's  solution 
intra-abdominally,  nor  have  the  patients 
suffered  pain  reactions  following  injections, 
except  two  late  injections  in  one  case.  The 
patients  have  been  discharged  with  better 
wounds  and  the  follow-up  results  to  date  in- 
dicate that  the  percentages  of  hernise  will  be 
materially  decreased. 

DESCRIPTION    OF    THE    METHOD 

No  essential  change  has  been  made  in  the 
operative  technique  of  the  cases.  When 
possible  the  stump  of  appendix  has  been 
inverted  and  the  site  closed  by  a  purse-string 
of  Pagenstecher,  reinforced  by  a  figure-of- 
eight  suture  of  plain  catgut.  In  the  cases 
with  caecal  oedema  precluding  this  treatment, 
the  stump  has  been  crushed  and  ligated  with 
chromic  catgut. 

Type  and  arrangemenl  of  drainage  tubes. 
A  straight  drainage  tract  is  essential.  We 
have  not  attempted  the  Dakinization  of  a 
curved  or  tortuous  sinus  and  feel  that  any 
attempt  to  do  so  would  be  fraught  with 
danger.  A  straight  tract  may  always  be 
obtained,  e.g.,  in  draining  the  right  lumbar 
gutter,  by  insertion  of  the  drains  through  a 
stab  wound  in  the  loin.  In  some  of  our  cases 
with  straight  and  tortuous  tracts  we  have 
treated  one  tract  with  Dakin's  fluid  and  the 
other  by  daily  irrigations  of  saline  solution. 

The  selection  of  the  rubber  drainage  tube  is 
important.  We  are  using  a  modification  of 
the  double  ami  tube  de\'ised  by  Dr.  Joseph 
A.  Blake.  The  tube  is  of  soft  rubber  having 
a  wall  2  millimeters  in  thickness  and  a  lumen 
of  6  millimeters.  Instead  of  fashioning  the 
tube  so  that  the  deep  ends  of  its  two  arms  are 
held  together  by  a  portion  of  the  tube  wall, 
tw^o  separate  tubes  are  taken  and  their 
beveled  deep  ends  are  held  together  by  an 
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untied  loop  of  plain  catgut.  One  tube  is 
fenestrated  by-  means  of  a  harness  punch, 
the  fenestrations  being  3  to  4  millimeters  in 
diameter  and  placed  in  alternating  axes  2 
centimeters  apart.  A  strip  of  narrow  gauze 
packing  moistened  with  5  per  cent  dichlora- 
mine-T  in  chloracosane  is  placed  in  the 
fenestrated  tube  to  prevent  possible  insinua- 
tion of  a  process  of  momentum,  to  pro\-ide 
capillarity  between  the  deep  end  of  the  tube 
and  the  dressings,  and  for  its  germicidal 
effect  upon  the  organisms  in  the  discharge 
(Fig.  I,  a),  a  long  bevel  to  the  deep  end 
of  the  tubes  is  desirable  permitting  a  readier 
collapse  of  the  walls  after  removal  of  drain,  and 
lessening  the  possibility  of  direct  pressure  on 
intestinal  walls  wliich  are  in  contact.  The  non- 
fenestrated or  closed  arm  is  used  principally 
for  the  purpose  of  obtaining  a  larger  drainage 
tract;  it  also  pro\ides  freer  drainage  during 
the  first  48  hours.  The  drainage  tubes  must 
be  long  enough  to  project  an  inch  beyond  the 
skin,  so  that  the}-  may  cKscharge  into  dressings 
.superficial  to  a  thick  non-absorbent  pad  (to 
be  described) . 

When  two  drainage  tracts  are  desirable, 
the  double  tube  may  be  used  in  each  or  a 
single  fenestrated  tube  with  wick  used  in 
the  shorter  tract.  We  have  also  employed 
the  single  fenestrated  tube  alone  in  cases 
with  short  tracts  (Fig.  3). 

Great  care  should  be  employed  in  placing 
the  tubes  to  obtain  a  straight  drainage  tract. 
This  injunction  holds  good  whether  anti- 
septics are  to  be  used  or  not.  but  is  absolutely 
essential  to  the  safe  employment  of  Dakin's 
fluid. 

Closure  of  the  abdominal  ■wall.  The  peri- 
toneum is  closed  about  the  tubes  with  con- 
tinuous plain  catgut.  A  tight  closure  is  im- 
possible because  of  the  triangular  spaces 
formed  by  the  walls  of  the  tubes  and  the  edge 
of  the  peritoneum.  These  triangular  spaces 
are  closed  by  the  introduction  of  narrow  strips 
of  vaseline  gauze,  the  outer  ends  of  which  lie 
upon  the  skin  surface. 

The  contaminated  planes  of  the  abdominal 
wound  are  now  thoroughly  sponged  with 
Dakin's  fluid  and  the  transversalis  and 
internal  obUque  muscles  then  loosely  united 
about  tubes  with  interrupted  plain  catgut. 


The  aponeurosis  of  the  external  oblique  is 
then  closed  loosely  about  the  tubes  by  con-  ._^.- 
tinuous  or  interrupted  plain  catgut,  and  the 
skin  by  angle  sutures  of  silkworm-gut.  Un- 
tied sutures  of  silkworm-gut  may  be  placed 
near  the  center  of  the  wound. 

The  skin  is  now  hfted  by  a  small  retractor 
and  a  5  centimeter  Carrel  tube  (Fig.  i,  d) 
inserted  toward  the  angle  of  the  wound  so 
that  it  may  he  along  the  sutured  aponeurosis. 
A  second  Carrel  tube  is  placed  along  the 
aponeurosis  toward  the  opposite  angle  of  the 
wound.  If  the  wound  has  been  closed  in 
such  a  manner  that  the  drainage  tubes  emerge 
at  one  angle,  but  a  single  Carrel  tube,  of 
course,  is  required. 

Separation  type  of  dressing.  The  employ- 
ment of  the  closure  just  described  together 
with  the  separation  t}-pe  of  dressing  is  an 
attempt  to  prevent  the  contamination  of  the 
planes  of  the  abdominal  wall  from  resulting 
in  an  infection  and  consequent  tissue  de- 
struction. With  this  idea  in  ^■iew  vaseline 
strips  are  placed  upon  the  skin  surface,  in  ac- 
cordance with  the  Carrel  Dakin  technique,  a 
few  gauze  compresses  and  then  a  Carrel  pad, 
consisting  of  a  layer  of  absorbent  cotton 
toward  the  wound  and  a  layer  of  non- 
absorbent  cotton  superficially.  The  drain- 
age tubes  are  permitted  to  extend  through 
this  pad  and  discharge  theirinfectious material 
into  gauze  compresses  placed  externally. 
The  ends  of  drainage  tubes  are  transfixed  by 
safety  pins  (Figs.  2  and  5). 

The  Carrel  tubes  to  the  aponeurosis  on 
emerging  from  the  wound  He  flat  along  the 
skin  surface  and  are  held  by  a  strip  of  adhesive 
to  the  skin  of  the  upper  abdomen.  The  ends 
of  these  tubes  are  kept  covered  by  a  gauze 
compress  (Fig.  3). 

Five  cubic  centimeters  of  full  strength 
Dakin's  fluid  is  injected  through  each  of  the 
Carrel  tubes  before  the  patient  leaves  the  table, 
and  a  similar  amount  is  ordered  to  be  given 
every  two  hours  night  and  day. 

That  the  separation  type  of  dressing 
efficiently  functions  during  the  period  of  its 
emplo}Tnent  (48  to  60  hours)  has  been  re- 
peatedly demonstrated.  Foul  exudate  has' 
been  found  in  the  superficial  dressings  and 
thin  serous  exudate  with  a   chemical  odor 
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saturating  the  dressings  in  contact  with  the 
wound.  During  this  period  it  would  seem  that 
the  various  re-entrant  angles  of  the  wound  are 
permitted  to  fill  with  clean  fibrin  and  or- 
ganization may  be  well  on  its  way  before 
exudate  from  the  deep  tract  is  permitted  to 
come  in  contact  with  the  wound. 

Postoperative  care  of  wound.  First  dress- 
ing. If  operation  has  been  at  night  the  first 
dressing  is  done  on  the  following  day  at  1 2  to 
18  hours;  if  a  morning  operation,  the  first 
dressing  is  at  24  hours.  All  dressings  are  care- 
fully removed,  clean  forceps  being  used  in 
handling  dressings  beneath  the  Carrel  pad. 
Fresh  compresses  and  pad  are  applied.  The 
dichloramine  strip  is  removed  from  fenestra- 
ted tube  after  application  of  the  fresh  pad 
and  smears  may  be  taken  from  its  deep  end. 
A  fresh  wick  of  5  per  cent  dichloramine-T  is 
introduced  into  the  same  tube  and  i  to  2  cu- 
bic centimeters  of  the  same  solution  dropped 
into  the  closed  tube. 

Second  dressing.  If  this  comes  at  36  hours 
the  procedure  of  first  dressing  is  repeated  in 
every  detail.  If  the  second  dressing  comes 
at  48  to  60  hours  all  wound  dressings  are 
removed  including  vaseUne  strips  to  peri- 
toneum and  the  closed  drainage  tube  is  also 
removed.  This  is  best  accompUshed  by 
grasping  it  with  an  artery  clamp  and  loosening 
it  first  by  a  twisting  motion,  thereby  freeing 
connection  by  catgut  loop  to  the  fene- 
strated tube.  Following  its  removal  the 
fenestrated  tube  is  loosened  and  withdrawn 
about  I  centimeter.  It  is  now  trimmed  off 
close  to  the  skin,  as  separation  dressings  are 
no  longer  used,  the  deep  and  superficial 
wounds  freely  communicating.  Unless  there 
is  reason  to  fear  that  adhesions  have  not  form- 
ed about  the  drainage  tubes  (possible  in 
certain  cases  of  acute  diffuse  peritonitis),  a 
trial  injection  of  saUne  is  made  by  a  small  (No. 
1 2  French)  soft  rubber  catheter  placed  to  the 
depth  of  the  fenestrated  tube.  With  a  straight 
drainage  tract,  the  solution  should  promptly 
return  both  around  and  within  the  tube. 
(Fig.  I,  B.)  Five  cubic  centimeters  of  Dakin's 
fluid  warmed  to  ioo°F.  is  now  gently  injected. 
A  10  cubic  centimeter  Luer  syringe  is  very 
satisfactory  as  the  fluid  is  accurately  measured 
and  the  weight  of  the  plunger  is  sufficient  to 
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Fig.  1 .  A,  Modified  Blake  tube  em])loyed  at  operation 
for  deep  abdominal  drainage.  .4 '  Cross  section  of  tubing. 
B,  Fenestrated  arm  of  modified  Blake  tube,  shortened  at 
outer  end  and  a  No.  1 2  French  catheter  introduced  through 
lumen;  arrangement  employed  when  antiseptic  is  first 
instilled  in  deep  abdominal  drainage  tracts.  C,  No.  18 
French  catheter  employed  after  removal  of  fenestrated 
tube  for  instillation  of  Dakin's  fluid  into  abdominal 
drainage  tract.  D.  Carrel  tube  (5  centimeter  type)  used 
for  introduction  of  Dakin's  fluid  along  line  of  sutured 
aponeurosis. 

cause  fluid  to  run  in.  If  the  patient  gives  the 
slightest  evidence  of  pain  reaction,  several 
hours  to  a  day  should  be  allowed  to  elapse 
before  again  attempting  injection.  Pain 
reaction  means  that  the  tract  is  not  yet  water- 
tight; it  means  that  Dakin's  fluid  is  reaching 
peritoneum  not  protected  by  fibrin.  In  none 
of  the  18  cases  reported  have  we  had  a 
pain  reaction  at  tliis  time.  Dakin's  fluid 
warmed  to  ioo°  F.  is  ordered  to  be  injected 
slowly  and  gently  in  5  cubic  centimeter 
amounts  every  two  hours,  all  treatment  to  be 
discontinued  immediately  if  patient  develops 
a  pain  reaction.  The  instillation  catheter  is 
left  in  place,  the  outer  end  being  held  by  ad- 
hesive strip  to  skin  along  with  the  Carrel 
tubes.  Thus  at  48  to  60  hours  we  may  intro- 
duce   full   strength   Dakin's   fluid    (Fig.    6) 
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even  in  a  deep  peine  traet  in  such  a  manner 
that  it  ma\-  come  fully  in  contact  with  the 
infected  tract  wall.  The  fluid  has  exit  both 
about  and  through  the  remaining  tube.  The 
wound  is  dressed  with  vaseline  gauze  to  skin, 
gauze  compresses,  and  a  Carrel  pad. 

Third  dressing  and  siihscqucnl  dressings. 
It  is  desirable  to  remove  drainage  tubes  as 
early  as  commensurate  with  safety.  With 
deep  pehic  tracts  and  severe  infections  we 
have  maintained  the  above  arrangement  and 
continued  the  injections  by  catheter  within 
the  fenestrated  tube  until  the  fourth  or  fifth 
day.  In  some  cases  we  have  substituted  a 
smaller  sized  fenestrated  tube  at  the  tltird  day 
dressing.  When  dealing  with  a  short  tract,  a 
No.  18  French  catheter  is  introduced  on  the 
third  day  and  fenestrated  tube  removed  (Fig. 
I ,  c) .  This  is  easily  done  with  no  injury  to 
the  drainage  tract  and  no  discomfort  to  the 
patient  by  introducing  it  through  the  lumen 
of  the  tube  and  sUpping  the  latter  out  over  it. 

The  arrangement  of  catheters  in  the  deep 
tracts  with  Carrel  tubes  still  in  the  superficial 
wound  is  the  final  one  (Fig.  7).  No  further 
changes  are  made  until  the  wound  is  cUnically 
clean.  The  dressings  from  the  third  or  fourth 
day  are  extremely  simple.  The  amount  of 
Dakin's  fluid  intra-abdominally  is  usually 
increased  rapidly  to  10  cubic  centimeters. 
More  might  be  used  with  safety  and  perhaps 
with  benefit  if  infection  does  not  seem  to  be 
held  in  check.  We  have  found  that  even  in  a 
long  tract  10  cubic  centimeters  is  amply 
sufficient  to  flush  it,  and  that  with  the  10 
cubic  centimeters  injected  superficially  the 
dressings  do  not  become  too  saturated. 

The  Carrel  tubes  are  usually  forced  out  by 
the  healing  tendency  of  the  wound  about  the 
seventh  to  tenth  days.  It  is  not  necessary  to 
disturb  them.  They  may  be  removed,  if 
still  in  place,  as  soon  as  discharge  has  become 
neghgible. 

Sutures  are  removed  at  the  end  of  a  week. 
As  a  rule  the  reaction  about  sutures  is  sUght, 
in  many  cases  not  more  than  is  found  in  a 
wound  healing  by  primary  union.  If  untied 
sutures  have  been  placed  at  operation  they 
may  be  tied  when  appearance  of  wound  and 
bacterial  count  justifies. 

Smaller  catheters  may  be  substituted  at  any- 


time when  there  is  indication  that  the  tract 
is  closing  down  too  tightly  about  the  original 
instillation  catheter.  In  most  cases  we  have 
observed  this  precaution  about  the  eighth  or 
ninth  day.  The  only  accident  accompanying 
injection  in  our  cases  occurred  on  the  thir- 
teenth day  in  a  deep  pehic  tract  which  fortu- 
natel}-  had  been  clean  for  at  least  48  hours. 
The  walls  of  the  tract  had  closed  down  about 
the  instillation  catheter  and  the  injection  of 
10  cubic  centimeters  of  Dakin's  was  given  with 
perhaps  a  little  more  force  than  usual.  The 
patient  suffered  a  sudden  sharp  pain  in  the 
lower  abdomen  which  continued  for  over  an 
hour.  An  injection  two  hours  later  failed  to 
return,  indicating  that  the  fluid  was  entering 
the  free  peritoneal  cavity.  The  catheter  was 
removed,  all  treatment  stopped,  and  the  pa- 
tient made  a  speedy  recovery. 

Daily  bacterial  counts  have  been  made  in 
all  the  cases.  While  this  is  not  an  essential 
and  while  the  scientific  accuracy  of  the 
counts  may  be  questioned,  we  have  found 
them  of  some  practical  value.  The  drop  from 
infinity  of  organisms  usually  corresponds 
closely  with  the  stage  of  clinical  cleanliness 
when  drainage  may  safely  be  discontinued. 
The  counts,  therefore,  aid  in  a  nicer  de- 
termination of  the  conch tion  of  the  wound. 

When  possible  the  dressings  are  done  just 
before  a  Dakin's  injection  is  due  and  smears 
are  made  either  from  the  deep  ends  of  the 
wicks  in  the  early  dressings  or  from  exudate 
pressed  gently  from  the  wound.  Smears 
from  the  superficial  wound  during  period  of 
separation  dressings  have  been  made  and 
recorded  in  several  cases.  These  of  course  are 
of  purely  acadenuc  interest.  Smears  taken 
and  recorded  for  long  periods  after  suppura- 
tion had  ceased,  to  determine  possibility  of 
safe  secondary  closure  did  not  indicate  that 
this  procedure  is  feasible. 

Treatment  of  wound  after  peak  of  infection 
has  been  passed.  That  secondary  closure  by 
suture  in  the  average  case  is  neither  feasible 
nor  safe  has  been  a  disappointment,  but  can 
be  satisfactorily  explained  by  the  biologic  and 
dynamic  conditions  present.  An  abdominal 
drainage  tract  represents  a  dead  space,  the 
walls  of  which  as  infection  declines  are  hned 
by  granulation  tissue.  These  walls  have  a  very 
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decided  tendency  to  collapse  and  obliterate 
the  dead  space.  In  the  re-entrant  angles  of 
this  collapsing  ca\ity  micro-organisms  may 
remain  in  pockets.  Sudden  increases  in  the 
bacterial  counts  after  negative  counts  for 
several  days  indicate  the  presence  of  these 
pockets.  While  it  is  theoretically  possible 
that  by  continued  injections  of  Dakin's 
fluid  the  infected  ca\ity  might  eventually 
approach  nearly  enough  a  sterile  conchtion 
to  permit  successful  closure  of  the  skin,  the 
time  element  involved  renders  such  attempts 
apparently  futile.  There  is  a  great  mass  of 
clinical  e\-idence  to  prove  that  residual  ab- 
scesses rarely  occur  when  drainage  is  dis- 
continued after  suppuration  has  declined  and 
the  wound  appears  clean.  The  injection  of  any 
fluid,  antiseptic  or  otherwise,  into  the  tract 
after  healing  has  begun  directly  opposes  the 
major  factor  of  the  healing  tendency,  i.e.,  col- 
lapse of  the  surrounding  walls.  The  remaining 
factors  in  healing,  the  shrinkage  of  tissue  and 
proliferation  of  new  tissue  are  minor  con- 
siderations. 

In  our  last  cases  we  removed  the  instilla- 
tion catheters  and  Carrel  tubes  (if  they  still 
remained)  just  as  soon  as  the  wound  ceased 
to  show  signs  of  suppuration  and  bright  coral 
red  granulations  were  in  e\idence,  and  ap- 
plied a  dry  dressing.  The  bacterial  counts  in 
all  these  cases  showed  at  this  time  few  if  any 
organisms.  All  of  these  cases  left  the  hospital 
before  the  twentieth  day  with  wounds  healed 
or  with  small  granulating  areas  flush  with 
skin  surface. 

The  reader  is  referred  to  the  case  reports 
and  bacteriological  charts  for  detailed  de- 
scription of  the  technique  used  under  varying 
conditions. 

Tabularion  of  the  18  cases  gives  the  follow- 
ing data:  acute  appendicitis  with  acute  local 
peritonitis  was  the  tinal  diagnosis  in  6  cases, 
acute  appendicitis  with  abscess  in  11  cases, 
and  acute  appendicitis  with  peritoneal  ab- 
scess and  acute  dilTuse  peritonitis  in  i  case. 

Intermuscular  incision  was  used  in  8  cases, 
intermuscular  with  Weir  extension  in  7  cases, 
and  right  rectus  incision  with  splitting  of 
muscle  in  3  cases. 

The  lesions  of  the  appendi.x  found  were: 
acute  inflarmnation  with  tibrin  on  surface  in 


Fig.  2.  Diagram  illustrating  arrangement  of  tubes  and 
dressings  at  time  of  operation,  a.  Pad  of  absorbent  cotton. 
b,  Gauze  compress  layer  louter).  r.  Pad  of  non-absorbent 
cotton.  d.  Gauze  compress  layer  (inner),  r.  Carrel  5 
centimeter  tube  to  suture  line  in  aponeurosis.  /,  Pannic- 
ulus.  g.  .Aponeurosis  of  e.\ternal  oblique  muscle.  h. 
Muscle  planes.  /,  Parietal  peritoneum.  /,  Cscum.  i, 
Intestinal  coils.  /,  Fenestrated  soft  rubber  drainage  tubes 
(closed  tube  to  pelvis  not  indicated).  Fenestrated  tube 
appears  too  angulated.  »i.  Strip  of  gauze  packing  placed  in 
angles  between  tubes,     h.  Omentum.    0.  Sutures. 

4  cases;  gangrenous  appendix  in  14  cases; 
perforation  of  appendix  had  occurred  in  7 
cases.  Thrombosis  of  the  meso-appendix  was 
noted  in  i  case  and  gangrenous  omentum  in 

1  case. 

Free  clear  exudate  was  found  in  i  case; 
free  cloudy  exudate  without  odor  in  6  cases; 
free  foul  pus  in  2  cases.  Locahzed  pus  col- 
lections were  present  in  1 2  cases,  in  3  of  which 
the  amount  exceeded  100  cubic  centimeters. 
Multiple  pus  pockets  were  present  in  i  case. 
Foul  pus  at  operation  was  found  in  1 2  cases. 
The  location  of  abscesses  w-as  as  follows: 
pelvic,  5 ;  subcaecal,  2 ;  procascal,  i ;  mssiocaecal, 
I ;  retrocaecal,  i ;  extraperitoneal,  3  (retrocolic, 
2;  retroca?cal,  i). 

The  appendix  was  removed  completely  in 
16  cases,  in  14  of  which  the  stump  was  in- 
verted and  site  re-inforced  in  13  cases.     In 

2  cases  the  stump  was  crushed  and  tied  off. 
In  one  case  the  appendix  had  sloughed  off 
near  its  base  and  the  necrosed  portion  which 
contained  faecahth  was  alone  removed. 

Cultures  were  taken  at  operation  in  all 
cases.  There  w^ere  no  sterile  cultures  reported. 
In  2  cases,  however,  tinal  culture  report  was 
not  recorded  but  in  each  of  these  cases  or- 
ganisms were  present  on  smears  taken  at 
operation.  In  the  16  culture  reports  bacillus 
coli  communis  was  present  12  times;  bacillus 
coli  communior,  i ;  streptococcus ha?molj-ticus, 
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Fig.  3.  Appearance  of  wound  at  the  first  dressing. 
Tliis  case  was  one  with  a  short,  straight  tract  and  one 
fenestrated  tube  was  used.  There  are  two  untied  sutures 
near  the  center  of  the  wound.  Carrel  tubes  are  seen 
entering  and  pass  along  the  surface  of  aponeurosis  toward 
either  angle  of  the  wound.  Their  free  ends  are  held  by 
adhesive  and  the  tips  are  covered  by  gauze. 

i;  streptococcus  non-hasmolyticus,  2;  strepto- 
coccus viridans,  i ;  streptococcus  not  differen- 
tiated, 5;  bacillus  pyocyaneus,  i;  gram  nega- 
tive bacilli,  2. 

Double  rubber  tube  drains  were  used  in  1 1 
cases,  in  one  of  the  cases  two  sets  being  in- 
serted and  in  5  of  the  cases  an  additional 
single  fenestrated  tube  was  introduced.  In 
4  cases  single  rubber  tubes  were  used,  for  the 
most  part  cases  with  abscesses  near  the 
operation  wound.  In  3  cases  multiple  single 
tubes  were  used.  No  cigarette  drains  were 
employed.  Drains  were  placed  to  peKis  13 
times,  to  caecal  region  12  times,  and  to  right 
lumbar  gutter  2  times.  All  drains  were  intro- 
duced through  the  operative  wound. 

Closure  of  peritoneum  in  a  manner  to  pre- 
clude continued  contamination  of  the  wound 
from  peritoneal  exudate  was  undertaken  in 
16  cases.  Separation  type  of  dressings  was 
appHed  in  these  cases.  The  only  cases  in  which 
this  part  of  the  technique  was  not  employed 
were  the  first  case  of  the  series  and  one  case  in 
which  particularly  free  drainage  was  thought 
desirable  because  of  the  widespread  infection 
present. 

Skin  closure  was  loose  in  1 7  cases.  We  had 
cause  to  regret  the  snug  closure  in  the  re- 
maining case.  The  aponeurosis  of  the  external 
obhque  was  included  in  the  skin  suture  in  3 
cases,  2  of  which  were  ill  ad\dsed.     The  one 


case  in  which  the  procedure  was  perhaps 
justified  was  one  with  a  long  right  rectus 
incision  and  with  marked  distention  of  in- 
testines. Untied  sutures  were  placed  in  skin 
near  the  center  of  the  wound  in  4  cases. 

Carrel  tubes  were  placed  along  the  aponeu- 
rosis in  all  cases. 

RESUME    OF    POSTOPEILATIVE    WOUND 
TRE.4TMENT 

Early  replacement  by  smaller  drains,  or 
removal  of  the  closed  tube  arm  was  carried 
out  in  all  cases,  the  average  time  for  this 
maneuver  being  2.6  days. 

The  average  time  at  which  instillation 
catheters  alone  were  present  in  the  drainage 
tract  was  4.5  days. 

Of  the  27  tracts  present  in  these  18  cases  all 
but  4  were  treated  by  Dakin's  fluid.  Two  of 
these  were  tortuous  and  in  2  the  drains  were 
removed  early  without  replacement. 

Dakin's  fluid  was  used  on  an  average  of 
9  days  in  the  superficial  wounds,  the  average 
amount  being  10  cubic  centimeters  every 
two  hours. 

The  average  time  at  which  Dakin's  was  first 
introduced  into  the  deep  drainage  tract  was 
2.7  days  (65  hours)  from  time  of  operation. 
The  average  time  when  Dakinization  of  the 
deep  tracts  was  discontinued  was  13.6  days 
after  operation.  The  average  duration  of  the 
deep  antiseptic  injections  was,  therefore,  11.2 
days.  The  amounts  of  Dakin's  fluid  used 
varied  from  2  to  10  cubic  centimeters.  In 
all  cases  except  the  first,  2  full  strength 
Dakin's  was  used  and  5  to  10  cubic  centi- 
meters in  each  tract  was  the  customary 
amount. 

Antiseptic  treatment  of  the  deep  tracts  was 
abruptly  discontinued  because  of  complica- 
tion in  3  cases:  the  first  (Case  3)  on  the 
tenth  day  because  of  indications  of  residual 
abscess;  the  second  (Case  7)  because  of  me- 
chanical ileus;  the  third  (Case  9)  because  of 
accident  to  drainage  tract  during  injection 
on  the  thirteenth  day.    Vide  supra. 

Five  per  cent  dichloramine-T  was  used  at 
operation  and  during  the  first  48  hours  in  15 
of  the  cases. 

There  was  e\idence  of  insufficient  drainage 
in   but   one   case    (Case   3).     On   the   tenth 
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Fig.  4.  The  same  wound  as  in  Figure  3  with  vaseline 
strips  laid  on  the  skin  surface  and  a  single  gauze  compress 
placed  about  the  tube. 

day  signs  and  sjTnptoms  of  residual  abscess 
developed.  Dakin's  injections  were  discon- 
tinued. Measures  to  relieve  condition  were 
unnecessary  as  the  wound  shortly  spontane- 
ously discharged  a  quantity  of  exudate. 

The  re-institutionof  drainage  was  not  neces- 
sary in  any  of  the  cases  nor  were  measures  to 
improve  drainage  necessar\". 

The  average  time  when  all  treatment  was 
stopped  and  dry  dressings  applied  was  13.8 
days. 

There  was  no  gross  suppuration  present 
in  one  case,  slight  suppuration  in  5,  moderate 
suppuration  in  7,  and  profuse  in  5. 

The  discharge  was  odorless  throughout  in 
2  cases.  The  average  duration  of  odorifer- 
ous discharge  in  15  cases  was  only  6  days,  and 
in  a  number  of  cases  the  odor  was  sHght. 

Seven  cases  passed  through  their  period  of 
drainage  without  apparent  slough:  in  8  cases 
the  slough  was  superficial  or  from  the  deep 
tract  (abscess  wall) ;  in  3  cases  only  was  there 
definite  slough  of  aponeurosis,  and  in  2  of 
these  the  slough  was  what  would  ordinarily 
be  considered  shght.  The  one  case  in  which 
the  aponeurosis  suffered  considerable  damage 
was  Case  7.  In  this  case  the  aponeurosis  was 
included  in  the  skin  sutures  and  Dakinizatson 
of  the  superficial  wound  was  thereby  rendered 
incrticicnt. 

There  were  no  cases  of  disruption  of  the 
wound,  and  but  one  (Case  7)  in  which  real 
wound  infection  occurred.  In  no  case  did 
the  intestine  herniate  into  the  wound. 


r./^  W^ 


/. 


Fig.  5.  The  same  as  Figures  3  and  4,  with  Carrel  pad 
applied.  The  drainage  tube  is  allowed  to  project  through 
this  pad  of  absorbent  and  non-absorbent  cotton  and  dis- 
charges into  the  superficial  gauze  compresses  which 
are  applied  and  held  by  the  taped  adhesive  straps  which 
may  be  seen  turned  back. 

Bacterial  counts  ranged  below  60  per 
field  throughout  in  4  cases.  In  13  cases  the 
counts  remained  at  infinity  until  the  eighth 
day  (average)  when  a  drop  in  the  number  of 
bacteria  occurred.  The  earhest  drop  from  in- 
finity was  the  third  day  and  the  latest  drop 
the  twelfth  day.  The  drop  was  rapid  and 
abrupt  in  some  cases  and  slow  in  others. 

The  average  time  when  suppuration  ceased 
and  wounds  were  entirely  free  of  slough 
and  fined  by  bright  red  granulations,  with 
bacterial  counts  low  was  10.9  days  (16 
cases  treated  throughout  by  antiseptics). 
The  2  cases  excluded  are  Case  7,  with 
mechanical  ileus  interrupting  treatment  on 
sixth  day.  and  Case  12,  cleath  on  fourth  day. 

Closure  of  wound  by  suture  was  attempted 
in  5  cases  with  3  successes  and  2  failures. 
CJradual  closure  aided  by  strapping  with  ad- 
hesive has  been  the  rule,  and  has  proved  the 
most  safe  and  practical  method  in  our  hands. 

Certain  complications  were  in  a  way  antici- 
pated, as  we  were  proceeding  in  an  untried 
field.  While  the  early  introduction  of  Dakin's 
fluid  in  the  local  peritoneal  infections  of  the 
dog  gave  us  a  certain  degree  of  assurance, 
the  reaction  of  the  human  peritoneum  was 
an  unknown  factor  that  could  only  be  de- 
termined  bv   careful    trial.      That    Dakin"s 
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l-ig.  (1.  CiiM:  hiuing  two  drainage  tracts  (00:031  and 
pelvic).  Arrangement  of  tuljes  at  end  of  48  hours.  The 
closed  tube  to  the  pehis  has  been  removed  and  the  fene- 
strated tube  loosened  and  shortened.  Trial  injection  by 
catheter  seen  entering  end  of  tube  has  been  made.  The 
csecal  tube  (one  only)  has  been  loosened  and  shortened  and 
an  instillation  catheter  introduced.  Carrel  tubes  to  super- 
ficial wound  ap]5ear  emerging  from  gauze  compress. 

fluid  did  not  destroy  protective  adhesions, 
that  suture  material  imbedded  in  tissue  was 
not  acted  upon  in  any  serious  manner,  that 
secondary  haemorrhage  and  fistula  did  not 
result  from  its  use  was  very  soon  established. 
In  these  i8  cases  there  has  not  been  a  single 
case  of  secondary  hemorrhage  or  fajcal  fistula. 
There  has  been  but  one  residual  abscess  which 
emptied  itself  spontaneously  through  the 
drainage  tract. 

The  only  serious  complication  of  the  series 
was  a  mechanical  ileus,  which  was  probably 
due  to  tube  pressure.  In  this  case  a  single  tube 
of  unusually  large  Imnen  and  very  thin  wall 
was  placed  to  the  pehdc  abscess.  The  end 
of  the  tube  was  not  properly  beveled,  and  to 
prevent  possible  buckling  the  lumen  was  filled 
out  with  more  gauze  than  is  ad^■isable.  At 
operation  on  the  sixth  day  an  angulated  loop 
was  found  in  the  pehis  in  a  position  indicating 
possible  pressure  from  the  drainage  tube.  The 
condition  of  the  tract  was  found  unusually 
clean  for  the  sixth  day  and  the  case  made  an 
uninterrupted  recovery.  Dakin's  was  not 
used  after  the  operation  for  rehef  of  ileus  and 
there  was  considerable  wound  suppuration, 
resulting  in  a  ventral  hernia. 

There  were  two  pulmonary  complications, 
one  an  acute  bronchitis,  the  other  a  probable 
pulmonary  embolism  occurring  in  the  one  fatal 
case.  The  patient  (Case  12)  was  a  very  obese 
woman,  age  50,  with  a  gangrenous  perforated 


appendix,  free  foul  pus  in  jjooriy  localized 
collections  through  lower  right  abdomen- 
\isceral  peritoneum  covered  by  thick  fibrino, 
])uruk'nt  exudate.  The  omentum  fully  5 
centimeters  in  thickness  was  acutely  in- 
flamed. That  her  resistance  was  unusually 
low  was  indicated  by  a  low  leucocyte  re- 
action after  more  than  48  hours  of  infection. 
(White  blood  cells  7,400,  polymorjihonuclears 
78  per  cent. )  Following  operation  her  abdomi- 
nal condition  was  apparently  improving,  when 
on  the  fourth  day  she  became  dyspnoeic, 
cyanotic,  face  flushed,  and  heart  action  ir- 
regular. Her  cough  was  unproductive.  Fine 
moist  crepitant  rales  were  heard  at  both 
bases.  Death  occurred  102  hours  after 
operation.  Unfortunately  no  autopsy  was 
obtained.  In  this  case  separation  dressings 
were  not  employed.  Dakin's  fluid  was  in- 
troduced in  the  deep  tracts  after  48  hours, 
with  free  return  and  no  pain  reaction. 

The  condition  of  wounds  on  discharge  was 
as  follows: 

Healed  2  cases;  healed  with  clean  crust  2; 
small  granulating  areas  flush  with  skin  sur- 
face 6;  large  granulating  area  (0.5  by  2  cen- 
timeters) I ;  with  shallow  sinus  6.  There 
was  only  one  case  discharged  with  a  weak 
wall  (Case  7  Dakin's  treat  -^ent  interrupted 
by  development  of  mechanica.  ileus). 

The  average  duration  of  hospital  stay 
was  24.1  days.  During  the  developmental 
period  of  the  technique,  several  cases  were 
Dakinized  for  longer  periods  than  routine 
practice  would  demand. 

Sixteen  of  the  17  recovered  cases  have  been 
followed  up  over  a  period  of  2  to  6  months. 
There  have  been  no  symptomatic  failures 
indicating  untoward  late  peritoneal  changes 
(adhesions)  and  no  economic  failures.  Un- 
fortunately the  exact  time  of  resuming  work 
or  play  has  been  recorded  in  but  3  cases. 
One  of  these  was  a  child  who  resumed  full 
play  on  reaching  home,  the  other  2  re- 
sumed work  at  the  end  of  3  weeks  after  leaving 
hospital.  The  anatomical  results  were  ex- 
cellent in  12  cases  (75  per  cent);  there  was 
a  sHght  bulge  present  in  one  case  (rectus 
incision)  at  6  months  and  a  dift'use  bulge  at 
2  months  in  the  child  referred  to  above; 
there  were  2  hernias  (12.5  per  cent),  one  small 
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and  one  large,  the  latter  occurring  in  case  not 
Dakinized  throughout. 

There  have  been  no  late  secondary  compli- 
cations or  operations. 

While  1 8  cases  represent  a  small  series  it 
comprises  infections  of  fully  average  severity 
and  the  results  show  a  decided  improvement 
in  manv  respects  over  those  attained  under 
simple  drainage  treatment,  when  comparison 
is  made  either  with  the  263  cases  re\-iewed' 
as  a  whole  or  the  cases  handled  by  any  one 
of  the  various  methods  employed  by  in 
dixidual  operators  (Table  I). 

Dakin's  fluid  and  dichloramine-T  solution 
have  been  used  by  several  surgeons  at  the 
Presbyterian  Hospital  in  the  treatment  of 
their  cases  during  the  past  few  months. 
In  this  early  period  of  the  use  of  antiseptics 
intra-abdominally  we  have  all  endeavored 
by  various  means  to  render  the  method  of 
their  use  as  simple  as  possible.  The  author 
is  indebted  for  many  valuable  suggestions  to 
the  experience  of  other  members  of  the  staff 
who  have  employed  Dakin's  fluid  in  the 
treatment  of  their  cases.  A  rev-iew  of  the  13 
other  cases  of  appendicitis  in  which  anti- 
septics were  employed  shows  no  serious  com- 
plication attributable  to  the  method.  Fa?cal 
fistula  occurred  in  2  cases,  one  thought  to  be 
due  to  prolonged  pressure  of  the  drainage 
tube;  the  other  occurred  at  the  twentieth 
day.  HcTmorrhage  occurred  from  a  right 
rectus  wound  in  one  case.  Two  secondary 
abscesses  developed,  one  mural  and  one  peri- 
Drainage  in  appendicitis.     Ann.  Surg.,  1919,  Dec. 


Fig.  7.  Same  as  Figure  6,  with  c:ecal  and  pelvic  tracts- 
The  drainage  tubes  have  been  removed  leaving  No.  18 
French  catheters  in  the  two  tracts.  One  of  the  Carrel 
tubes  has  been  forced  out  by  ra]jid  closure  of  the  upper 
angle  of  the  wound.  Untied  sutures  may  be  seen  knotted 
and  strapped  back. 

toneal.  There  was  one  death.  The  average 
duration  of  hospital  stay  was  24.1  days. 
As  most  of  the  cases  have  been  recent  ones 
the   follow-up   results   are   incomplete. 

The  following  observations  have  been  made 
in  the  cases  treated  by  others  when  favorable 
expectations  were  not  being  realized: 

1 .  That  Dakin's  fluid  was  not  begun  in  the 
superficial  wound  until  the  third  or  fourth  day. 

2.  That  insufficient  amounts  of  Dakin's 
fluid  were  used  (i  to  2  cubic  centimeters) 
both  superficial  and  deep. 

3.  That  injections  have  been  given  at 
infrequent   intervals,    every    3    to   4    hours, 


T.\BLE  I 


263  cases 
reviewed 


Best  results  attained  under  methods  of  simple  drainage 


Ai  {,^0  cases) 


Bj  (28  cases) 


Ca  (2Q  cases) 


Antiseptic    treatment 
Author's  18  cases 


Period  of  suppuration 

Immediate  secondary  proce- 
dures (to  improve  dramage, 
etc.)  

Faecal  fistula 

Duration  of  hospital  stay 
(initial) 

Perfect  anatomic,  sympto- 
matic, economic  results 

Weak  icalls 

Bulges 

Hernia 

Deaths 


15.4  days 

16^  per  cent 
7.5  percent 

26.5  days 

58  per  cent  — * 
;r  ce" 

38 


3"  i^»  i-i-uk 

per  cent      per  cent 
iS 

20    — 
9.1  per  cent 


13-5  days 


3.3  percent 
10  per  cent 

22.7  days 

53-4  per  cent 
per  cent   per  cent 
20 

26.6     46.6 
^.^  percent 


15-6  days 


10  per  cent 
o per  cent 

23.4  days 

57.1  percent 
per  cent   per  cent 
14-3 

28.6      42.g 
3.6  per  cent 


13.8  days 


20  per  cent 
6.9  per  cent  t 

29.9  dayst 

63.7  percent 
per  cent   per  cent 
22.7 

13-6     36.3 
3.4  percent 


10.9  days 


5.5  per  cent 
o  per  cent 

24.1  days 

75  percent 
per  cent   i>er  cent 

12-5 

12.5      25 
5-5  per  cent 


Ai — Cases  were  treated  by  cigarette  drains,  later  removal,  few  irrigations. 

B2 — Cases  were  treated  by  early  replacement  of  tube  drains  by  catheter  and  daily  irrigation. 

C3 — Cases  were  treated  by  early  loosening  and  shortening  of  tube  drains,  with  irrigation,  late  replacement  of  drains  by  smaller  tubes. 

*  In  4  per  cent  condition  of  abdominal  wall  could  not  be  determined  from  the  records. 

tThere  were  5  secondary'  procedures  in  one  case,  making  total  imusually  high;  2  fiecal  fistulie  in  i  case;  one  case  remained  in  hospital  205  days. 
Average  duration  of  hospital  stay  with  this  case  excluded-23.2  days. 
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or  discontinued  entirely  while  patient  was 
sleeping. 

4.  That  drainage  tubes  have  been  left 
in  situ  for  5  to  7  days  and  Dakin's  fluid 
given  only  within  the  tubes  allowing  little  or 
no  contact  of  antiseptic  with  wall  of  tract. 

5.  That  Carrel  tubes  for  protection  of 
aponeurosis   have   been   improperly   placed: 

a.  Wound  sutured  too  tightly  about  these 
tubes,  makiing  injection  diflicult  and  forcible 
injection  causing  dissecting  up  of  the  loose 
tissues. 

b.  Tubes  introduced  from  the  angles  of 
the  wound  rather  than  the  center,  with  gaping 
of  wound  resulting  after  a  few  days. 

While  unremitting  care  and  attention  to 
essential  details  are  absolutely  necessary  in 
the  antiseptic  treatment  of  these  cases,  it  is 
the  author's  conclusion  that  Dakin's  fluid 
may  be  used  with  safety  and  with  far  better 
immediate  and  probably  better  remote  re- 
sults than  may  be  attained  by  simple  drain 
age. 

While  it  is  not  within  the  scope  of  this  report 
to  enter  into  a  discussion  of  the  exact  manner 
in  which  a  0.5  per  cent  neutral  sodium  hypo- 
chlorite solution  may  act  as  an  antiseptic, 
certain  chnical  observations  and  perhaps 
speculations  may  be  of  interest.  It  does  not 
seem  too  much  to  hope  that  with  the  proper 
introduction  in  adequate  amounts  of  this  or 
some  other  antiseptic  the  \dtally  important 
tissues  of  the  abdominal  wall  may  be  com- 
pletely preserved  in  all  cases  by  preventing  the 
stage  of  contamination  from  passing  to  one  of 
infection.  This,  in  the  author's  opinion,  is  the 
major  part  of  our  problem.  The  abdominal 
drainage  tract  in  these  cases  wdthin  48  to  72 
hours  represents  a  hmited  infected  dead  space, 
the  walls  of  which  are  lined  by  fibrin,  leuco- 
cytes (dead  and  living)  and  bacteria.  The 
structure  of  the  walls  of  the  tract  is  in  all 
cases  a  delicate  one  and  as  the  coils  of  intestine 
may  be  united  by  minimal  adhesions,  gentle 
treatment  is  entirely  essential  if  antiseptics 
are  to  be  introduced.  The  tensile  strength  of 
the  drainage  tract  as  treatment  continues, 
probably  decreases  rather  than  increases. 
The  introduction  of  an  antiseptic  hax-ing  the 
known  irritant  properties  of  Dakin's  fluid 
within   the  general   abdominal   caxdty  must 


always  be  done  under  low  pressure  and  with 
certain  and  unimpeded  return  into  the  wound 
dressings.  While  the  degree  of  infection  in  the 
dead  space  of  the  drainage  tract  must  in- 
crease rapidly  during  the  first  48  to  60  hours 
after  operation,  delay  of  introduction  of  this 
antiseptic  during  this  period  seems  necessary 
from  the  viewpoint  of  safety.  During  this 
period  when  adequate  antiseptic  treatment  of 
the  deep  tracts  seems  precluded  the  discharge 
of  pus  into  dressings  not  in  contact  with  the 
wound  and  the  attempt  to  minimize  the 
infecti\ity  of  the  issuing  exudate  by  dichlora- 
mine-T  strips  within  the  drainage  tube  seems 
the  most  rational  and  safe  procedure.  An 
antiseptic  necessarily  must  have  actual  con 
tact  with  infected  tissue  in  adequate  quantity, 
and  this  may  be  accomplished  48  to  60  hours 
after  operation  by  removal  of  one  or  both 
tubes,  the  fluid  being  introduced  by  catheter, 
placed  to  the  depth  of  the  tract.  Just  what 
Dakin's  fluid  introduced  in  10  cubic  centi- 
meter amounts  into  these  tracts  accompKshes 
may  be  debated  from  many  angles.  A  thor- 
ough mechanical  flushing  of  the  tract  with 
fluid  during  the  period  of  active  infection  may 
be  credited  with  at  least  removing  the  de- 
tachable products  of  infection.  We  know 
that  the  infected  fibrin  lining  the  walls  of 
the  dead  space  eventually  comes  away  in 
fragments  or  extensive  sloughs,  leaving  the 
wall  lined  by  clean  granulation  tissue. 
It  has  been  claimed  that  Dakin's  fluid  causes 
a  rapid  disintegration  of  necrotic  tissue. 
Our  experience  has  been  unqualifiedly  in  favor 
of  this  assertion,  certain  of  the  cases  with 
definite  necrotic  abscess  wall  at  operation 
heahng  without  the  discharge  of  macroscopic 
slough.  Whether  Dakin's  fluid  is  actively 
germicidal,  whether  by  its  sHght  irritant  na- 
ture more  phagocytes  are  attracted  to  the 
infected  locality,  are  questions  of  interest 
but  rather  indeterminable  in  a  clinical  study. 
Whether  the  action  of  the  antiseptic  in  killing 
bacteria  outweighs  its  destructive  action  on 
phagocytes,  or  whether  the  favorable  out- 
come of  wounds  treated  by  Dakin's  fluid  is 
brought  about  despite  the  antiseptic  rather 
than  by  reason  of  any  inherent  virtue  are 
academic  questions.  Some  investigators  give 
the   credit   to   the   bactericidal   influence   of 


RULISON:    CARREL-DAKIN   METHOD    IN   ACUTE  APPENDICITIS 


30s 


the  antiseptic;  others  to  the  phagocytic  acti- 
vity which  goes  on  during  the  intervals  be- 
tween the  injections.  Whatever  may  be  the 
action  of  the  Dakin  fluid,  our  results  seem  to 
indicate  that,  with  continued  flushing  \\-ith 
5  to  10  cubic  centimeter  amounts  at  2  hourly 
inter\-als,  these  tracts  cease  to  discharge  pus 
and  are  hned  by  a  clean  granulating  wall  at  an 
earher  period  in  the  average  case  than  when 
treated  otherwise.  When  the  period  of  sup- 
puration has  passed,  the  biologic- dynamic 
considerations  of  a  clean  dead  space  seem  to 
favor  immediate  cessation  of  all  treatment  in 
order  that  wound  heahng  may  be  most 
favored.  Partial  secondary  suture  (suture 
of  the  angles  of  the  wounds)  may  aid  in  hasten- 
ing closure;  complete  secondary  closure  will 
probably  be  disappointing. 

There  is  one  consideration  which  may  be  of 
greater  importance  than  has  been  generally 
realized,  namely  the  influence  of  the  infection 
curve  in  the  less  resistant  tissues  of  the  ab- 
dominal wall  upon  the  curve  of  infection  in 
the  tract  lined  by  highly  resistant  perito- 
neum. It  is  conceivable  that  the  rather  large 
group  of  cases  that  surgeons  drain  when  in 
doubt  have  their  course  greatly  protracted  by 
retrograde  infection  from  the  superficial 
portion  of  the  wound.  All  dressing  procedures, 
loosening,    or   removal    and    replacement   of 


drains  favor  this  contamination  of  the  deep 
tract.  Thorough  antisepsis  of  the  superficial 
wound  with  care  in  replacement  of  drains 
within  the  lumen  of  existing  drains  is  well 
worthy  of  attention,  whether  or  not  one 
wishes  to  accept  the  responsibility  of  in- 
troducing an  antiseptic  into  the  intra-abdomi- 
nal drainage  tract. 

In  conclusion  emphasis  should  again  be  laid 
upon  the  necessity  of  thoroughly  mastering 
the  details  as  well  as  the  principles  underljing 
the  introduction  of  such  antiseptics  as  Dakin's 
fluid  into  deep,  infected  abdominal  drainage 
tracts.  While  a  single  accidental  admission 
of  5  to  10  cubic  centimeters  of  Dakin's  fluid 
through  an  infected  tract  into  the  free 
peritoneal  ca\'ity  would  probably  not  result 
fatally,  it  would  certainly  be  productive  of 
intense  pain  and  alarming  symptoms.  We 
beheve  that  the  probabihty  of  such  a  com- 
phcation  is  shght  if  the  treatment  is  carried 
out  along  some  such  precautionar}'  Unes  as 
have  been  found  safe  in  our  cases.  If  one  is 
not  wilhng  to  give  the  time  necessary  to  gain 
a  correct  theoretical  understanding,  and  is 
not  ft-illing  to  give  the  cases  his  careful,  per- 
sonal attention  at  daily  dressing,  the  method 
should  not  be  employed  as  it  v,i\\  probably 
not  only  prove  disappointing,  but  may 
result  in  serious  complications. 
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THE  PROTECTION  OF  THE  SKIN  FROM  PUS,  URINE,  F^CES,  CHEMI- 
CALS  OR   ANY   OTHER   IRRITATING    MATERIAL   BY   THE   USE 
OF  SHEET   RUBBER   ADHERENT   TO   THE   SKIN 

By  ANGELO  L.  SORESI,  M.D.,  New  York  City 


THE  fact  that  the  skin  needs  protection 
against  prolonged  contact  with  pus,  urine, 
faeces,  chemicals  and  any  other  irritating  ma- 
terial, is  as  well  known  as  the  fact  that  an  efficient 
protection  is  very  difficult  to  obtain  and  that 
some  patients  have  suffered  more  on  account  of 
the  irritation  of  the  skin  following  a  suprapubic 
prostatectomy,  or  a  pleurotomy,  or  the  use  of 
chemicals  intended  to  sterilize  some  wounds,  than 
on  account  of  the  original  disease  itself.  We 
have  been  very  successful  in  protecting  the  skin 
by  adopting  the  following  plan.  Before  the  oper- 
ation the  intended  line  of  incision  is  marked 
out,  the  skin  is  cleaned  and  dried  with  ether  and 
painted  with  a   solution  of  rubber  cement  dis- 


solved in  about  five  parts  of  ether,  for  about 
2  centimeters  all  around  the  intended  line  of 
incision.  To  the  skin  so  prepared  is  applied  a 
piece  of  sheet  rubber  of  sufficient  size  to  cover 
the  area  of  skin  that  might  later  come  in  con- 
tact with  the  irritating  material.  The  sheet  rub- 
ber is  gently  compressed  against  the  skin,  as  it 
is  done  when  a  patch  is  put  on  a  rubber  glove,  on 
a  tire  or  any  other  rubber  material.  The  surgeon 
then  makes  the  incision  in  the  usual  manner, 
obviously  first  cutting  the  sheet  rubber,  then  the 
skin  and  then  the  deeper  structures.  Along  the 
line  of  incision  the  sheet  rubber  will  have  ad- 
hered to  the  cut  edges  of  the  skin,  so  that  no 
material  that  could  come  out  of  the  wound  would 


Fig.  I.  Sheet  rubber  applied  previous  to  the  opening 
of  the  urinary  bladder.  A,  Sheet  rubber  applied  over  the 
area  of  the  skin  that  might  become  wet  and  irritated  by  the 
urine.  Note  that  the  sheet  rubber  covers  completely  the 
genitals.  B,  Dotted  line  shows  how  far  from  the  intended 
line  of  incision  the  skin  should  be  painted  with  the  ether 
rubber  solution.   C,  Incision  through  the  sheet  rubber. 


Fig.  2.  Sheet  rubber  applied  in  cases  of  empyema.  A, 
Sheet  rubber.  B,  Dotted  hnes  show  the  extent  to  which 
the  sheet  rubber  should  adhere  to  the  skin,  which  has  pre- 
viously been  painted  with  rubber  ether  solution.  £',  Shows 
adhesion  of  the  sheet  rubber  to  the  skin  above,  so  that  the 
same  should  not  fall  if  the  patient  should  stand  up.  C, 
Incision  through  the  sheet  rubber. 
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Fig.  3.  bheet  rubber  applied  in  cases  of  large  wounds. 
A,  Sheet  rubber.  B,  Dotted  line  showing  attachment  of 
the  sheet  rubber  to  the  skin.  C,  Contour  of  the  wound 
D,  Line  showing  the  sheet  rubber  cut  in  the  middle,  so 
as  to  allow  its  trimming  along  the  contour  of  the  wound 
with  the  help  of  thumb  forceps  that  raise  up  the  edge  of 
the  sheet  rubber  and  scissors  cutting  very  dose  to  contour 
of  the  wound,  as  shown  in  Figure  4. 

ever  touch  the  skin,  which  in  this  manner  is  com- 
pletely protected  from  the  contact  with  any 
irritating  material.  Illustrations  show  how  sheet 
rubber  is  applied  in  different  cases. 

Precautions  in  the  application  of  the  sheet  rub- 
ber. We  have  stated  that  the  line  of  incision  can 
be  marked  before  applying  the  sheet  rubber;  this 
step,  however,  can  be  omitted,  if  the  sheet  rubber 
is  rather  thin,  because  through  it  all  the  structures 
and  landmarks  can  be  seen  and  felt  very  easily. 

The  application  of  the  sheet  rubber  must  be 
made  so  as  to  have  the  rubber  adhere  well  to 
the  skin.  For  the  ones  accustomed  to  patch  rub- 
ber goods  any  ad\'ice  is  unnecessary,  because  the 
film  of  rubber  that  is  left  on  the  skin  after  the 
application  of  the  rubber  ether  solution,  makes 
the  adhesion  of  any  rubber  material  to  it  subject 
to  the  same  rules  that  govern  the  adhesion  of 
any  patch  over  rubber  material.  In  any  event 
the  precautions  to  be  taken  are:  the  skin  must 
be  dry  before  the  application  of  the  rubber  ether 
cement,  which  must  be  perfectly  dry  and  clean; 
the  sheet  rubber  must  be  compressed  against  the 
skin  so  as  to  make  it  adhere  completely  without 
any  air  under  it;  if  the  ether  cement  solution  is 
very  thin,  it  is  better  to  apply  two  or  three  coats 
of  the  same  before  applying  the  sheet  rubber. 

If  the  solution  of  ether  and  rubber  has  been 
allowed  to  stand  some  time  and  the  sheet  rubber 
is  sterilized,  the  surgeon  can  cut  through  the 
sheet  rubber  without  any  previous  preparation 
of  the  skin  with  tincture  of  iodine,  because  the 


Fig.  4.  A,  Sheet  rubber.  B,  Dotted  •fines  showing  at- 
tachment cf  sheet  rubber  to  the  skin.  C,  Wound  with 
sheet  rubber  well  trimmed  around  its  contour. 

wound  will  positively  not  be  infected  by  the  in- 
cision, after  the  skin  has  been  protected  with 
rubber  ether  cement.  As  e.vplained  in  another 
paper,'  we  strongly  deprecate  the  use  of  tincture 
of  iodine  pre\'ious  to  the  painting  of  the  skin 
with  the  ether  rubber  solution  and  the  application 
of  the  sheet  rubber  which,  we  repeat,  are  sufficient 
to  protect  against  infection. 

When  the  surgeon  has  to  deal  with  an  open 
wound,  such  as  the  one  shown  in  Figures  3  and  4 
the  procedure  is  the  following:  the  skin  around 
the  wound  is  cleaned  and  then  dried  with  ether; 
rubber  ether  cement  solution  is  applied  for  about 
2  centimeters  around  the  wound;  sheet  rubber  is 
applied  over  the  whole  wound,  which  can  be 
filled,  if  deemed  necessary,  with  sterile  dry  gauze. 
The  sheet  rubber  is  compressed  against  the  skin; 
the  sheet  rubber  is  cut  in  the  middle  and  trimmed 
all  around  the  wound. 

The  sheet  rubber  must  be  of  good  quality; 
dentist  dam  is  the  best;  common  rubber  tissue  is 
too  brittle. 

If  the  skin  needs  only  to  be  protected  for  a 
few  days,  the  rubber  cement  ether  solution  ap- 
plied rather  thick,  will  be  sufficient. 

We  advise  having  the  sheet  rubber  adhere  to 
the  edge  of  the  wound  only  for  about  2  centi- 
meters all  around  it,  because  obviously  there 
would  be  no  advantage  in  having  all  the  sheet 
rubber  adhere  to  the  skin. 

1  Soresi.  .\.  L.,  The  preparation  of  the  skin  for  operation  with  solution 
of  rubber  and  ether  instead  of  tincture  of  iodine.  .\nn.  of  Surg..  ig20. 
Jan..  p.  109. 
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AMPUTATION    OF    THE    HIP-JOINT    WITH  REMOVAL  OF  THE   WHOLE 
BONE,  AND    FLAPS   AMPUTATED  JUST  ABOVE  THE  KNEE 

By  GASTON  TORRANCE,  M.D.,  Birmingham,  Alabama 


ABOUT  two  years  ago  a  man,  30  years  of  age 

/  \     with  a  long  standing  tubercular  condition 

1.      V  of  the  whole  thigh  bone  and  also  of  the 

knee-joint,  was  referred  to  me  for  amputation  at 
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the  hip.  He  had  had  the  disease  in  some  part  of  his 
leg  since  childhood  and  was  very  much  emaciated 
and  was  quite  toxic.  An  X-ray  was  made  of  the 
joint  and  showed  destruction  of  the  head  of  the  fe- 
mur with  an  ankylosis  of  the  hip  by  means  of  an 
outgrowth  of  bone  across  from  the  trochanter  to 
the  ischium  which  fle.xed  the  thigh  on  the  pelvis 
and  drew  it  inward.  He  was  a  very  poor  sub- 
ject for  any  kind  of  an  operation  and  especially 
for  a  hip-joint  operation. 

Under  ether  anaesthesia  I  made  an  incision 
over  the  trochanter  and  down  the  thigh  almost 
to  the  knee  and  removed  the  head  of  the  bone 
and  chiseled  loose  the  bony  connection  with  the 
pelvis  and  curetted  out  the  acetabular  cavity. 
The  shaft  of  the  bone  was  so  much  diseased  that 
as  soon  as  the  head  was  gotten  out,  it  broke  in 
two  just  below  the  middle  of  the  shaft  and  was 
removed.  I  then  dissected  out  the  femoral  artery 
and  ligatcd  it  with  heavy  catgut,  without  at  any 
time  during  the  operation  using  a  tourniquet  or 
any  other  means  of  controlling  hemorrhage.  Up 
to  this  time  the  patient  had  not  shown  any  symp- 
toms of  shock.  With  a  large  knife  I  now  severed 
the  fleshy  part  of  the  thigh  just  above  the  knee, 
and  closed  the  flaps  just  as  though  it  were  an 
amputation  at  the  knee-joint. 

There  was  very  little  shock  and  the  patient 
made  a  rapid  recovery.  He  is  now  in  perfect 
health  and  has  a  good  firm  stump  (muscular). 
The  photograph  was  made  about  a  year  after 
operation  and  shows  him  to  be  in  better  health 
than  he  has  been  in  years. 

I  see  the  patient  constantly  and  he  is  well  and 
seems  much  pleased  that  he  has  a  stump  left. 
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EXTERNAL  SURGERY  OF  THE   NAS.\L   ACCESSORY  SINUSES' 

By  CORNELIUS  G.  COAKLEY,  M.D.,  F.A.C.S..  New  York,  and  W.  W.  PEARSON,  M.D.. 

F.A.C.S..  Des  MorNES.  Iowa 


IN  external  surgery  of  the  nasal  accessory 
sinuses,  especially  of  the  fronto-ethmoid 
group,  we  are  confronted  with  two  problems: 

1.  The  division  of  the  cases  into  those  which 
are  best  approached  by  the  external  route, 
rather  than  by  the  intranasal. 

2.  The  selection  of  operation  which  gives  the 
most  satisfactory  end-results. 

Let  us  first  consider  what  cases  demand  external 
operative  procedures.  A  discussion  of  this 
subject  among  those  who  have  had  a  large 
clinical  experience  in  the  treatment  of  acute  and 
chronic  infections  of  the  fronto-ethmoid  sinuses, 
would  probably  result  in  a  wide  difference  of 
opinion  as  to  the  value  of  intranasal  or  external 
operative  procedures  in  any  given  class  of  cases. 
My  own  experience  during  the  last  10  years  is 
that  it  is  possible  to  relieve  or  cure  many  more 
cases  of  fronto-ethmoidal  disease  by  intranasal 
operation  than  I  did  in  the  preceding  decade. 
The  number  of  my  external  operations  on  the 
fronto-ethmoidal  sinuses  has  diminished  greatly 
during  the  past  10  years.  Unquestionably 
bolder  and  more  thorough  intranasal  removal  of 
the  anterior  group  of  ethmoid  cells,  thereby 
establishing  better  drainage  through  the  naso- 
frontal canal,  and  the  teaching  of  a  patient  to 
pass  a  cannula  into  the  frontal  sinus  for  the 
purpose  of  irrigation,  has  cured  many  patients 
who  I  formerly  thought  could  only  be  cured  as 
a  result  of  external  operation. 

As  evidence  of  this  during  the  past  1 1  years 
we  have  diagnosed  273  cases  of  frontal  sinus 
disease,  diagnosis  having  been  confirmed  in  each 
case  by  roentgenograms.  Of  this  number  only 
7  were  required  to  have  external  operations. 
Of  the  total  number  of  fronto-ethmoid  cases 
operated  upon  by  me  11  were  patients  who  had 
been  operated  upon  by  surgeons  and  presented 
themselves  after  one  or  more  operations  with 
fistula,  as  evidence  of  the  failure  of  the  operation 
to  eradicate  the  disease  and  secure  the  desired 
relief.  Eliminating,  therefore,  these  secondary 
operations,  the  percentage  of  cases  requiring 
external  operations  is  seen  to  be  extremely  small, 
viz.,  13.5  per  cent.  It  must  not  be  inferred  that 
the  intranasal  operation  invariably  cures  the 
patient,  if  by  cure  one  means  complete  cessation 
of  all  discharge,  and  the  absence  of  more  or  less 
periodical  recurrence  of  an  acute  process  in  the 
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sinuses.  So  long  as  a  patient  has  a  frontal  sinus 
that  has  been  the  seat  of  a  chronic  infection,  it  is 
possible  for  reinfection  of  that  sinus  to  take  place. 
If,  however,  the  patient  can  be  taught  to  irrigate 
his  own  sinus,  or  by  a  few  treatments  on  the  part 
of  a  rhinologist,  can  be  relieved  of  his  pain  or 
discomfort,  and  brought  back  to  a  practically 
non-secreting  condi'^ion  of  the  mucous  membrane 
lining  the  cavity,  that  patient  will,  in  all  probabili- 
ty, be  satisfied  with  the  result,  rather  than  undergo 
more  or  less  deformity  as  a  result  of  an  external 
operation.  Orbital  cellulitis,  spontaneous  fistula 
from  the  rupture  of  the  anterior  or  inferior  wall 
of  the  frontal  sinus,  presence  of  new-growths 
within  the  sinuses,  patients  whose  symptoms 
persist  in  spite  of  attempts  to  establish  satisfactory 
intranasal  drainage,  and  those  who  cannot  give 
the  time  to  or  refuse  intranasal  operations,  are 
the  only  cases  which,  in  our  opinion,  require 
external  operation. 

The  most  logical  type  of  external  operation 
on  the  frontal  sinuses  is  that  which  was  recom- 
mended by  Killian  some  17  or  18  years  ago. 
Since  it  was  first  advocated  various  modifications 
of  it  have  been  suggested  with  a  view  of  minimiz- 
ing the  deformity.  The  object  of  the  Killian 
operation  is  the  ablation  of  the  entire  infected 
mucosa  and  the  obliteration  of  the  cavities, 
thereby  preventing  future  infections  and  re- 
currences. 

The  failures  resulting  from  the  performance  of 
this  operation  that  have  come  under  my  notice 
have  been  invariably  due  to  the  fact  that  the 
operator  has  left  some  portion  of  the  mucous 
membrane  in  some  but  partly  exposed  part  of  the 
sinus.  We  have  met  with  two  types  of  imperfect 
operation:  One  is  that  in  which  the  overhang  has 
been  left  in  the  upper  portion  of  the  anterior  waU, 
the  operator  being  satisfied  that  he  was  able  to 
remo\-e  thoroughly  all  the  membrane  underneath 
the  overhang.  If  one  examines  many  frontal 
sinuses  he  will  easily  see  that  this  is  a  most 
dangerous  procedure,  because  occasionally  a  little 
portion  of  the  frontal  sinus  will  extend  upward 
through  a  small  inlet  and  then  expand  out  into 
a  fairly  good  sized  cell.  This  offshoot  of  the  sinus 
is  almost  certain  to  be  overlooked  if  any  overhang 
is  left.  The  other  and  more  frequent  source  of 
failure  has  been  the  presence  of  a  cell  situated 
beneath  the  horizontal  portion  of   the  frontal 
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bone,  at  the  external  portion  near  the  external 
angular  process  of  the  frontal.  This  cell,  or 
rather  a  prolongation  from  the  ethmoid  cells, 
may  be  entirely  unsuspected  unless  it  is  most 
carefully  looked  for  after  widely  opening  and 
cleaning  out  the  frontal  sinus.  A  probe  bent  at 
right  angles  and  passed  externally  from  the  naso- 
frontal canal  parallel  to  the  supra-orbital  arch 
one-half  inch  below  the  arch,  will  usually  find  this 
cell.  The  anterior  wall  of  this  cell  is  usually  flush 
with  the  posterior  wall  of  the  frontal  sinus.  The 
cell  extends  laterally  beyond  the  outer  margin 
of  the  vertical  portion  of  the  frontal  sinuses.  This 
cell  is  often  overlooked  when  exenterating  the 
ethmoidal  labyrinth  because  it  extends  so  far 
externally  over  the  roof  of  the  orbil .  It  often  has 
a  septum  which  runs  anteroposteriorly  over  the 
roof  of  the  orbit,  and  has  but  a  small  communica- 
tion with  that  portion  of  the  ethmoid  labyrinth 
that  is  on  the  inner  side  of  a  line  drawn  to  the 
middle  of  the  orbit.  Of  ii  secondary  operations 
performed  during  the  last  1 1  years,  every  one  of 
them  had  this  large  cell  underneath  the  vertical 
portion  of  the  frontal  sinus.  Roentgenograms 
of  the  frontal  sinus  do  not  always  indicate  the 
presence  of  this  cell  owing  to  the  narrowness  and 
to  the  dense  frontal  bone  o\xrlying  it.  The 
mucous  membrane  lining  this  sinus  oftentimes 
fails  to  manifest  much  trouble  for  several  years, 
until  the  engrafting  of  a  fresh  infection  causes 
an  increase  in  the  secretion.  Dense  cicatricial 
tissue  prevents  the  secretion  from  following  the 
line  of  least  resistance  into  the  nose,  and  the 
swelling  of  the  scar  or  upper  lid,  the  evacuation 
of  pus  externally,  is  the  eventual  common  history. 
I  would  recommend  for  consideration  a  slight 
modification  of  the  Killian  operation  that  we  have 
been  doing  since  1907,  namely,  separating  the 
incision  for  the  exposure  of  the  vertical  portion 
of  the  frontal  sinus,  and  that  for  the  ethmoid 
labyrinth.  The  former  incision  begins  at  the 
median  line  and  extends  in  a  slightly  curved 
direction  parallel  with  and  just  above  the  upper 
margin  of  the  eyebrow,  out  to  the  very  outermost 
portion  of  the  external  angular  process  of  the 
frontal.  The  incision  is  carried  directly  down  to 
the  bone,  the  periosteum  elevated  above  as  far 
as  the  roentgenogram  indicates  the  height  of  the 
frontal  sinus,  and  the  periosteum  peeled  down- 
ward   one-eighth    of    an    inch.     This    incision 


enables  one  to  remove  the  entire  anterior  wall 
of  the  frontal  sinus  and  to  bevel  the  upper 
margin,  so  that  there  is  no  abrupt  or  rough  margin 
for  the  periosteum  to  fall  over  on. 

The  incision  for  the  ethmoid  labyrinth  is 
started  one-quarter  inch  external  to  the  supra- 
orbital notch,  and  about  three-eighths  of  an  inch 
posteriorly  to  the  junction  of  the  vertical  and 
horizontal  portions  of  the  frontal  bone.  It  is 
carried  in  a  slightly  curved  direction  downward, 
midway  between  the  inner  canthus  and  dorsum 
of  the  nose,  down  along  the  side  of  the  nose  to  the 
inferior  border  of  the  nasal  bone.  From  this 
incision  the  periosteum  is  reflected  anteriorly 
and  posteriorly  elevating  the  pulley  of  the 
supra-oblique  along  with  the  periosteum.  Through 
this  incision  ample  space  is  given  for  exenteration 
of  the  ethmoid  labyrinth,  including  the  sphenoid 
cavity,  and  particularly  making  it  possible  to 
fellow  up  all  the  cells  of  the  ethmoid  which  extend 
laterally  over  the  roof  of  the  orbit,  and  which 
at  the  outer  angle  frequently  commuiiicate  with 
the  vertical  portion  of  the  frontal  sinus,  as 
heretofore  described.  The  double  incision  has  an 
added  advantage  in  that  one  may  readily  coapt 
the  wound  without  that  puckering  which  is  so 
frequently  obtained  in  the  single  Killian  incision, 
and  permits  one  to  remove  the  dressing  from  the 
ethmoid  incision  on  the  third  day,  while  keeping 
up  pressure  by  the  bandage  over  the  skin,  of  the 
frontal  sinus  so  that  there  is  little  likelihood  of 
infection  taking  place  by  way  of  the  nasal  passages. 

Of  the  35  cases  upon  which  I  operated  primarily,  three 
had  recurrences,  one  at  the  end  of  two  years,  and  the 
second  recurrence  seven  years  later.  One  operated  on  in 
1Q04  had  a  recurrence  in  igiS.  One  operated  on  in  1910 
had  a  recurrence  in  1910.  Of  11  cases  operated  upon  by 
other  surgeons  and  by  me  secondarily,  none  of  them 
thus  tar  has  had  a  recurrence.  Of  the  total  46  patients 
operated  upon,  3  died;  one  operated  upon  in  1914  left 
the  hospital  apparently  cured,  when  3  weeks  later  he 
suddenly  developed  intense  headaches,  nausea,  and 
vomiting;  was  admitted  to  the  hospital  and  seen  about 
2  p.m.  when  he  was  in  coma.  Arrangements  were  made  to 
operate  upon  him  about  5  p.m.  but  he  suddenly  died 
with  all  of  the  e\-idences  of  what  we  took  to  be  a  rupture 
of  a  frontal  lobe  abscess  into  the  lateral  ventricle,  which 
findings  were  confirmed  by  autopsy.  The  patient  operated 
upon  in  iqo8  died  last  fall  during  the  epidemic  of  influenza, 
of  pneumococcus  meningitis.  E.xamination  of  his  nose 
the  day  before  he  died  failed  to  show  any  evidence  of 
sinus  disease.  The  third  patient,  operated  upon  in  April, 
1918,  died  during  the  summer  of  1919,  cause  unknown. 
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Discussion  by  W.  W.  Pearson 


From  the  beginning  of  my  work  in  this  Hne  my 
tendency  has  been  toward  conservation;  my  first 
thought  has  always  been  to  relieve  the  patient 
with  as  little  operative  work  and  display  of 
interference  as  my  judgment  would  permit. 
For  this  reason  I  have  made  use  of  the  intranasal 
route  rather  than  opening  up  externally  with  the 
resulting  scar. 

The  submucous  resection  of  the  septum  has 
aided  me  very  materially  in  relieving  sinus 
troubles  through  the  intranasal  route. 

There  are,  however,  types  of  cases  that  demand 
immediate  operation  and  in  the  hands  of  most  of 
us,  the  external  operation  is  the  safer.  I  refer 
especially  to  cases  of  sinus  infection  in  which 
the  interior  of  the  nose  is  so  disturbed  through 
accident,  unusual  developmental  defects,  or 
severity  of  infective  process  that  immediate 
action  to  save  the  life  of  the  patient  is  demanded. 
I  recall,  for  example,  the  case  of  a  student  whom 
I  saw  late  one  night  with  a  temperature  ranging 
from  104  to  105°,  and  dehrious.  It  was  his 
first  experience  with  a  frontal  sinus  infection. 
Following  a  Killian  operation  which  revealed  a 
sinus  completely  filled  with  a  serosanguinous 
fluid,  the  relief  was  immediate  and  healing  took 
place  within  a  very  short  time. 

.•\n  unfortunate  feature  in  connection  with 
the  intranasal  operations  is  that  the  irregular  nose 
which  usually  means  impaired  drainage,  is  the 
nose  more  often  subject  to  the  sinus  infection; 
naturally  this  means  greater  difficulty  in  operating 
intranasally. 

In  cases  of  orbital  abscess  secondary  to  nasal 
sinus  infection,  I  have  always  felt  that  thorough 
drainage  is  so  imperative  that  the  external 
operation  has  been  my  selection. 

As  a  student  I  learned  of  Professor  Langen- 
beck's  unfortunate  removal  of  an  eye.  He 
operated  under  the  impression  that  he  was  dealing 
with  a  new-growth,  only  to  find  an  abscess  the 
draining  of  which  would  not  have  necessitated 
the  removal  of  the  eye.  I  am  not  so  sure  that, 
in  exceptional  cases,  the  removal  of  the  eye  is  not 
necessary. 

Last  summer  a  young  man  came  under  my  care  who  ga\e 
a  clear  historj-  of  frontal  sinus  infection  covering  a  period 
of  3  or  4  months;  an  orbital  abscess  complicated  the 
condition.  Evidently  he  had  been  desperately  ill  as  he  had 
no  recollection  of  several  weeks  of  the  period  of  illness. 
Being  on  a  farm  in  a  remote  section  of  Canada,  the  attend- 
ing physician  removed  his  eye  and  drained  the  abscess  in  a 
manner  that  probably  saved  his  life.  When  I  saw  him 
he  continued  to  carry  a  temperature  and  the  orbital 
structures  were  in  such  shape  that  it  was  necessary  to 
clean  out  the  frontal  and  ethmoidal  cells  and  do  a  little 


plastic  work  on  the  lids  to  permit  the  wearing  of  an  artificial 
eye.  The  loss  of  the  eye  in  this  case  was  deplorable,  but  if  I 
have  the  situation  pictured  correctly,  this  man  owes  his 
life  to  the  practitioner  who  was  not  a  specialist  but  who 
did  recognize  the  importance  of  drainage  even  at  the 
e.xpense  of  an  eye. 

In  discussing  orbital  abscess  which,  when 
present,  has  for  its  origin  so  often  an  infection  of 
one  or  more  of  the  nasal  sinuses,  I  feel  that  the 
discussion  would  be  incomplete  if  I  did  not 
mention  the  possibility  of  having  to  deal  with 
blood  cysts  of  the  orbit,  as  pointed  out  by  Doctor 
Gifford,  or  a  chloromatous  mass  as  was  a  recent 
experience  with  me;  the  latter  case  I  saw  last  June. 

.\  boy  of  about  1 2  years  was  referred  to  me  because  of  a 
marked  proptosis  on  one  side.  An  examination  of  the  nose 
revealed  an  organ  regular  in  its  makeup  and  free  from  any 
suggestion  of  sinus  trouble;  the  X-ray  indicated  no  sinus 
involvement:  the  blood  examination,  fortunately,  showed  a 
chloromatous  change.  This  induced  me  to  refrain  from 
operation  and  later  watch  the  development  of  the  chloro- 
matous  condition    with    the   invariable    result  —  death. 

The  healing  of  a  chronic  nasal  sinus  empyema 
differs  greatly  from  that  of  the  acute  condition, 
although  I  must  admit  that  my  judgment  has 
often  gone  wrong  in  the  prognosis  of  the  latter. 
For  example,  of  two  cases  which,  according  to 
their  history  had  been  active  several  months,  the 
one  healed  with  drainage  within  two  weeks, 
whereas  the  second,  while  causing  no  apparent 
trouble  other  than  that  resulting  from  the 
drainage,  still  offers  no  promise  of  recovery. 

Shall  we  operate  upon  all  the  chronic  cases 
which  refuse  to  heal  under  the  usual  careful 
attention?  To  define  more  clearly  the  latter  group, 
I  mean  those  giving  rise  to  no  constitutional 
symptoms  but  presenting  more  or  less  always  the 
proof  of  their  presence  by  the  drainage  in  the  nose. 
This  question,  I  believe,  can  only  be  answered 
after  explaining  the  condition  to  the  patient  and 
securing  his  decision.  The  ideal  would  be  to 
restore  every  tissue  to  normal  and  do  away  with 
all  infection.  This  sometimes  entails  extensive 
operations  which  are  no  doubt  necessary  in  indi- 
vidual cases  but  should  be  avoided  when  possible. 

The  chronic  cases  giving  rise  to  pressure  symp- 
toms or  evidence  of  absorption  must  be  operated 
upon  when  a  sinus  is  large  and  filled  with  granu- 
lation tissue  and  pus.  I  recall  a  frontal  sinus 
case  operated  upon  by  me  several  years  since, 
the  sinus  measuring  a  Uttle  more  than  12 
centimeters,  extending  from  the  left  external 
orbit  across  the  forehead  —  I  do  not  recall  the 
exact  depth,  but  it  was  exceptional;  it  was  filled 
with  the  results  of  chronic  inflammation  —  this 
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represents  one  extreme  involvement.  The  sinuses 
not  filled  up  with  the  results  of  chronic  inflam- 
mation but  secreting  a  thin  mucopurulent  fluid 
draining  into  the  nose,  represent  the  other  ex- 
treme. The  former  demands  radical  operation; 
the  latter  occupies  a  place  in  the  debatable  field. 
Several  years  since  in  conversation  with  a 
friend  who  has  had  an  extensive  experience  in 
sinus  work,  he  remarked  that  he  had  been  im- 
pressed by  the  fact  that  the  dura  covering  the 
anterior  lobes  did  not  seem  to  have  the  resistance 
to  infection  and  to  permit  of  the  handling  as 
does  that  in  the  temporal  region.    It  has  occurred 


to  mc  that  possibly  the  anatomical  prolongations 
from  the  dura  into  the  different  foramina  in  this 
region,  including  those  of  the  cribriform  plate, 
have  something  to  do,  when  under  pressure,  with 
increasing  the  susceptibility  to  infection  and 
lowering  the  resistance. 

No  doubt  the  germ  active  in  the  individual 
case  and  the  formation  of  the  cell  has  much  to  do 
with  the  development  of  chronicity.  Constitution- 
al disease,  syphilis,  tuberculosis,  etc.,  must  ever 
be  considered  in  our  dealing  with  these  cases  and 
one  very  able  assistant,  the  X-ray,  should  be 
used  before  any  sinus  operation  is  decided  upon. 


BRAIN  ABSCESS  COMPLICATING  A  LOCAL  CRANIAL  INFECTION 

By  WILLIAM  SHARPE,  M.D.,  New  York  City 

Professor  of  Neurologic  Surgery,  New  York  Polyclinic  Medical  School  and  Hospital 


IN  discussing  the  condition  of  brain  abscess, 
it  must  be  remembered  that  a  true  brain 
abscess  is  a  cortical  and  subcortical  purulent 
formation,  usually  with  but  in  the  early  stages 
without  a  definite  limiting  membrane  or  capsule; 
collections  of  subdural  pus  of  a  subdural  abscess 
or  of  a  localized  purulent  meningitis  must  not 
be  confused  with  the  condition  of  true  brain 
abscess.  The  value  of  mortality  and  operative 
statistics  of  patients  having  the  condition  of 
so-called  "brain  abscess"  has  been  greatly 
lessened  owing  to  the  greater  frequency  of  sub- 
dural but  extracerebral  abscess  formations  and 
to  their  comparatively  lessened  danger  to  the 
patients,  in  that  these  subdural  but  supracortical 
abscess  formations  are  usually  well  walled-off 
from  the  surrounding  sterile  subdural  and  sub- 
arachnoid spaces,  so  that  they  can  be  easily  and 
safely  drained  directly  through  the  dura;  but 
to  assert  that  a  true  brain  abscess  is  present, 
merely  because  pus  escapes  upon  puncturing  or 
opening  the  dura  of  the  mastoid  area,  frontal 
or  sphenoidal  sinus  or  infected  fracture  of  the 
skull,  is  not  warranted.  It  is  only  when  the  dura 
is  adherent  to  the  underlying  cerebral  cortex 
and  the  abscess  cavity  is  within  or  beneath  the 
cortex  that  the  condition  can  be  termed  a  brain 
abscess.  It  is  this  confusion  of  nomenclature 
which  has  rendered  the  statistics  of  the  mortality 
of  brain  abscess  of  little  or  no  value,  since  the 
mortality  of  true  brain  abscess  is  exceedingly 
high,  whereas  the  mortality  of  localized  subdural 
and  meningeal  abscess  formations  is  less  than 
50  per  cent. 


The  treatment  of  brain  abscess  is  a  surgical 
one,  but  its  diagnosis  and  accurate  localization 
are  usually  so  diflicult  that  any  operation  of 
drainage  must  be  considered  as  an  exploratory 
procedure;  not  only  is  this  true  of  multiple  meta- 
static abscesses  in  the  brain  as  a  complication  of 
purulent  foci  elsewhere  in  the  body,  but  also 
those  abscesses  of  the  underlying  brain  due  to 
the  extension  of  infection  by  contiguity  of  a 
fracture  of  the  skufl,  gunshot  injury,  sinusitis 
and  otitic  disease.  The  great  frequency  of  mul- 
tiple abscess  formations  resulting  from  metastatic 
processes  makes  a  most  confusing  clinical  picture 
and  the  prognosis  is  always  bad,  whereas  a  sol- 
itary abscess  of  varying  size  is  the  complication 
of  a  local  cranial  infection.  Fortunately  in  these 
latter  patients,  the  subcortical  abscess  formation 
is  frequently  in  close  proximity  to  the  primary 
infective  process  whether  it  be  an  overlying  frac- 
ture of  the  vault  of  the  skull,  an  underlying 
sinusitis  of  the  frontal,  ethmoidal  or  sphenoidal 
bones,  or  an  ipsolateral  otitic  infection. 

Unlike  most  brain  tumors  (excluding  the 
gliomata)  which  produce  an  increase  of  the 
intracranial  pressure  by  their  added  tissue  forma- 
tion or  by  a  blockage  of  the  ventricles,  brain 
abscesses  on  the  contrary  replace  brain  tissue 
so  that  unless  the  escape  of  cerebrospinal  fluids 
from  the  ventricles  is  blocked  by  a  large  sub- 
tentorial  abscess  formation,  there  are  produced 
no  signs  of  a  marked  increase  of  the  intracranial 
pressure  and  this  absence  of  high  intracranial 
pressure  is  only  of  negative  value  in  the  diagnosis; 
a  meningeal  irritation,  however,  resulting  from 
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the  proximity  of  the  abscess  formation  to  the 
cortex  will  frequently  cause  an  increase  of  the 
intracranial  pressure  and  this  serious  complica- 
tion of  a  possible  acute  purulent  meningitis  must 
always  be  feared;  frequent  cytological  exami- 
nations of  the  cerebrospinal  fluid  are  most  help- 
ful. 

In  the  surgical  treatment  of  brain  abscess 
complicating  a  fracture  of  the  skull,  sinusitis,  or 
otitic  disease,  it  is  essential  to  eliminate  the 
original  infective  focus,  and  then  (and  this  is  the 
most  important  point  to  decide  in  the  treatment 
of  brain  abscess  of  whatever  cranial  origin), 
if  we  are  absolutely  certain  that  the  abscess 
formation  lies  directly  beneath  the  affected  dura 
and  that  this  area  of  the  dura  is  adherent  to  the 
underlying  cerebral  cortex,  the  ideal  method  of 
operative  drainage  is  naturally  through  the  site 
of  original  infection  whether  it  be  a  fracture  of 
the  skull,  a  sinusitis  of  frontal  or  ethmoidal  bones, 
or  an  otitis  media  with  mastoiditis;  that  is,  first 
we  do  the  local  operation  to  remove  the  original 
infective  process  from  the  area  of  the  fracture 
of  the  vault,  the  frontal  or  ethmoidal  sinuses  and, 
in  otitic  disease  which  is  the  usual  primary  infec- 
tive focus,  the  "cleaning  out"  of  the  mastoid 
cells  and  then  exposure  of  the  dura.  The  question 
now  is  whether  this  exposed  dura  should  be 
punctured  by  an  exploratory  needle  through  the 
infected  area  of  the  fracture  of  the  vault,  the 
sinus  or  the  mastoid  cells  in  the  hope  that  the 
brain  abscess  hes  in  the  cerebral  cortex  just 
beyond  the  dura.  I  use  the  phrase  "in  the  hope 
that  the  brain  abscess  lies  just  beyond  the  dura" 
advi.sedly,  because  in  a  large  percentage  of 
patients  it  is  impossible  to  state  with  certaintj- 
that  a  cerebral  abscess  is  present,  and  if  it  is 
present,  to  give  its  accurate  localization.  It  is 
for  these  two  reasons  that  the  diagnosis  of  brain 
abscess,  with  few  exceptions,  must  be  a  tentative 
one,  and  the  operation  of  drainage  must  in  reality 
be  an  explorator\-  procedure  owing  to  the  great 
difficulty  of  accurate  localization  even  when  the 
abscess  formation  is  present.  (The  extradural 
abscesses  as  well  as  the  subdural  but  supracortical 
and  therefore  extracerebral  abscess  formation 
must  not  be  confused  with  the  true  brain  abscess 
— a  cortical  and  usually,  a  subcortical  formation.) 
I  repeat,  if  it  is  definitely  known  that  the  brain 
abscess  hes  in  the  cerebral  tissue  directly  beneath 
the  infected  dura  in  which  case  the  dura  is 
frequently  adherent  to  the  underlying  cortex, 
then  the  ideal  method  of  drainage  would  be 
directly  through  this  adherent  dura  into  the 
abscess  cavity  itself — a  cerebrodural  route  well 
walled-ofif  by  the  adhesions  of  an  earlier  localized 


meningitis:  but  to  attempt  exploratory  punctures 
through  the  dura,  the  sterile  subdural  spaces 
and  into  the  cerebral  tissue  itself,  in  the  hope  of 
locating  an  abscess  of  the  adjacent  areas  of  the 
brain,  and  through  the  '"dirty"  infected  field  of 
the  mastoid,  or  the  infected  sinus  or  the  infected 
fracture  of  the  vault,  I  say  this  method  of  opera- 
tive procedure  is  not  only  lacking  in  surgical 
principles  but,  if  the  brain  abscess  is  not  found, 
it  most  assuredly  aids  in  the  formation  of  multiple 
subcortical  abscesses  as  a  result  of  the  explor- 
atory punctures  and  the  extension  of  the  infective 
process  to  the  meninges  so  that  an  acute  menin- 
gitis and  meningo-encephalitis  results.  For  fear 
of  being  misunderstood,  it  is  only  in  those  cases 
of  brain  abscess  formation  which  lie  directly 
beneath  the  dura  of  the  infected  area,  such  as  the 
mastoid,  and  where  the  dura  and  the  underlying 
cortex  are  adherent  and  well  walled-off  by  the 
adhesions  of  a  former  locaUzed  meningitis  that 
this  method  of  opening  the  dura  or  puncturing  it 
through  the  infected  field  of  the  mastoid  should 
be  advocated;  if  at  the  local  operation  of  mas- 
toidectomy or  at  the  remo\al  of  infected  cells 
of  the  sinuses  or  of  infected  bone  of  the  fracture 
of  the  vault,  there  are  found  definite  e^■idences 
of  a  subdural  abscess  in  the  color  of  the  dura  or 
of  a  cortical  or  subcortical  abscess  in  the 
bulging,  non-pulsating  dura  adherent  to  the 
underlying  cerebral  cortex,  or  if  that  most 
rare  "stalk"  of  the  abscess  should  be  located, 
then  in  these  patients  and  in  these  patients  alone 
is  it  a  rational  and  safe  procedure  to  open  or 
puncture  the  dura  through  this  infected  extra- 
dural field  in  the  knowledge  that  the  brain 
abscess  hes  directly  beneath  the  operati\"e  area 
and  that  the  sterUe  subdural  spaces  are  well 
walled-off  from  the  site  of  operation  and  drainage. 
In  a  large  percentage  of  patients,  however,  the 
local  operation  does  not  disclose  any  definite 
signs  of  a  subdural  lesion  and  the  dura  is  not 
adherent  to  the  underlying  cerebral  cortex,  and 
these  are  the  patients  in  whom  it  is  distinctly 
dangerous  to  open  or  to  puncture  the  dura  and 
to  explore  intracerebrally  in  the  hope  that  the 
abscess  can  be  thus  located  and  successfully 
drained.  If  the  abscess  is  found  by  the  first 
puncture  opening,  then  its  drainage  through  the 
sterile  subdural  spaces  by  a  small  opening  is 
associated  with  the  great  risk  of  a  purulent  menin- 
gitis and  if  the  abscess  formation  is  not  present 
or  at  least  not  located,  then  the  danger  of  mul- 
tiple abscess  formations  and  a  diffuse  meningitis 
and  meningo-encephalitis  resulting  from  the 
exploratory  punctures  themselves  is  more  than 
a  probabiHty;  also,  to  puncture  the  dura  one  incK 
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or  more  above  the  infected  field  of  the  mastoid 
but  through  the  same  incision  as  the  mastoid 
opening — this  is  not  through  a  "clean"  sterile 
area  and  it  usually  becomes  infected  from  the 
mastoid  as  would  naturally  be  expected. 

It  is  in  these  fairly  frecjuent  cases  that  it  is 
impossible  to  state  with  accuracy  at  the  time  of 
the  mastoidectomy  that  the  brain  abscess  lies 
directly  beneath  and  contiguous  with  the  dura 
of  the  infected  mastoid  area,  and  if  the  presence 
of  a  subtentorial  and  cerebellar  abscess  has  been 
excluded  (and  cerebellar  abscesses  are  the  more 
easily  diagnosed  than  the  supratentorial  and 
especially  the  temporosphenoidal  ones),  the 
operation  of  exploration  of  the  temporosphenoidal 
lobe  and  the  adjacent  areas  of  the  brain  should 
be  made  through  the  "clean"  subtemporal  route 
as  in  the  operation  ot  subtemporal  decompression 
and  drainage.  Naturally,  the  vertical  incision 
should  be  used.  If  the  brain  abscess  is  not  found, 
then  the  exploration  has  been  performed  with 
little  or  no  danger  of  a  resulting  meningitis  and 
at  least  a  decompression  has  been  afiforded  the 
patient  in  that  the  abscess  may  localize  itself 
later.  If  the  abscess  is  found,  then  it  can  be 
freely  drained  through  the  wide  subtemporal 
opening  with  less  risk  of  a  meningitis  occurring 
owing  to  the  decompressive  effect  of  the  operation 
itself.  If  the  abscess  is  in  that  part  of  the  temporo- 
sphenoidal lobe  adjacent  to  the  infected  mastoid 
area,  then  additional  drainage  of  the  abscess 
cavity  may  be  obtained  through  this  area.  It 
has  been  my  experience  in  these  patients  that 
cerebral  tissues  as  well  as  the  meninges  are 
definitely  resistant  to  infection  from  the  drainage 
pus  of  the  abscess  itself  if  the  intracranial  pres- 
sure and  the  local  pressure  of  cedema  both  from 
the  abscess  and  from  the  operation  itself,  are 
not  high,  so  that  this  exploratory  operation  of 
drainage  through  the  subtemporal  area  is  not 
only  an  efficient  means  of  drainage  if  the  abscess 
is  found,  but  the  complications  of  meningitis  and 
meningo-encephalitis  are  greatly  lessened.  Be- 
sides this  method  of  approach  makes  possible  a 
much  more  extensive  exploration  so  that  if  the 
abscess  is  not  situated  in  the  adjacent  temporo- 
sphenoidal lobe,  it  can  be  satisfactorily  drained 
if  found  in  the  ipsolateral  frontal,  parietal,  or 
even  occipital  lobe.  In  my  series  of  brain  abscess 
cases,  there  are  several  of  them  which  undoubtedly 
would  not  have  been  found  if  the  exploratory 
puncture  needle  had  been  used  through  the 
mastoid  area  alone.  As  an  efficient  means  of 
drainage,  the  double  glass  tubes,  one  tube  within 
the  other,  so  that  the  outer  tube  always  remains 
in  place  in  the  abscess  cavity  while  the  inner  tube 


can  be  removed  and  used  as  a  means  of  suction- 
drainage,  has  been  proved  of  distinct  value. 

In  abscess  formations  of  the  cerebellum  com- 
plicating otitic  disease,  the  diagnosis  and  localiz- 
ation arc  usually  not  so  difficult  as  in  supraten- 
torial lesions,  and  if  at  the  operation  of  mastoidec- 
tomy with  the  dura  exposed  there  are  definite 
signs  of  an  underlying  cerebellar  abscess  either 
in  the  cerebellopontine  angle  or  in  the  contiguous 
cerebellar  lobe,  then  the  dural  drainage-puncture 
should  be  made  directly  into  the  abscess  formation. 
However,  if  it  is  not  definitely  known  that  the 
abscess  is  situated  subtentorially,  then  I  believe 
no  dural  puncture  should  be  made  through  the 
infected  mastoid  area  but  rather  through  a  "  clean" 
incision  through  the  adjacent  occipital  area, 
that  is,  a  unilateral  suboccipital  exploration  and 
if  necessary  a  bilateral  operation. 

CONCLUSIONS 

The  mortality  of  patients  having  the  con- 
dition of  true  brain  abscess  is  high;  without 
operation  practically  loo  per  cent,  and  with 
operation  70  per  cent  and  even  higher.  Subdural 
and  localized  abcesses  are  excluded.  The  diagno- 
sis of  the  intracranial  condition  and  then  the 
accurate  localization  are  most  difficult,  and  for 
these  reasons  the  operation  of  drainage  must 
always  be  considered  as  an  exploratory  procedure. 

The  ideal  operative  approach  is  the  direct 
one — through  the  infected  mastoid  area,  dura, 
and  into  the  adjacent  abscess  cavity — but  only 
in  the  presence  of  an  adherent  dura  to  the  under- 
lying cerebral  cortex  thus  walling-off  the  infective 
process.  In  those  other  selected  patients  in 
whom  the  accurate  localization  of  the  abscess  is 
not  possible  and  in  the  absence  of  an  adherent 
dura  to  the  cerebral  cortex,  an  exploration  of  the 
cerebral  hemisphere  should  be  performed  through 
the  "clean"  subtemporal  area,  and,  if  the  abscess 
is  found,  satisfactory  drainage  can  be  obtained. 
If  the  abscess  is  not  located,  then  the  risk  of  a 
resulting  meningitis  is  practically  nil,  and  it 
may  be  possible  later  to  localize  the  abscess  and 
to  drain  it.  This  operation,  however,  should  only 
be  used  in  these  selected  patients  and  the  opera- 
tion of  mastoidectomy  witli  wide  exposure  of  the 
dura  should  always  precede  it  in  order  to  remove 
the  primary  infective  focus  and  at  the  same  time 
to  ascertain  the  presence  or  not  of  definite  signs 
of  an  adjacent  brain  abscess.  If  these  signs  are 
not  present,  however,  the  dura  of  tins  infected 
area  should  not  be  punctured  in  the  hope  of 
locating  the  abscess  for  the  risk  of  a  resulting 
meningitis  is  very  high — whether  the  abscess  is 
found  or  not. 
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INVERSION  OF  THE  UTERUS 
Dr.  Carey  Culbertsox:  I  desire  to  report,  for 
the  purpose  of  placing  it  on  record,  a  case  of  in- 
version of  the  uterus.  The  patient  was  a  primipara, 
20  years  of  age  and  at  term.  I  have  not  the  date 
of  her  last  menstruation,  but  she  came  into  labor 
at  I  a.m.  on  October  4,  1916,  with  spontaneous 
rupture  of  the  membranes.  Delivery  was  accom- 
plished at  7:15  a.m.,  October  6,  1016,  by  low 
forceps  extraction,  chloroform  ana;sthesia.  The 
placenta  could  not  be  expressed  spontaneously. 
Her  attending  physician  waited  i  hour.  Haemor- 
rhage then  began  and  he  introduced  a  pack.  Haem- 
orrhage continued,  the  pack  was  removed,  and  the 
placenta  manually  delivered,  after  which  the  uterus 
was  repacked.  The  records  show  that  there  was 
some  continuous  oozing  until  12  noon  on  the  same 
day.  A  second  degree  laceration  of  the  perineum 
was  not  repaired. 

In  the  afternoon  of  October  6,  1916,  I  was  called 
to  see  this  patient  in  consultation.  She  was  pale; 
ana'mic;  pulse,  thin  and  quick,  120  to  160;  tem- 
perature normal.  A  mass  was  felt  above  the  sym- 
physis which  was  thought  to  be  or  was  recognized 
at  that  time  to  be  the  uterine  fundus.  It  felt  hard 
and  was  well  contracted  through  the  abdominal 
wall.  The  vagina  was  tightly  packed  with  gauze 
which  was  not  stained  by  any  present  hemorrhage. 
When  I  saw  the  patient  she  was  in  bed  with  the 
foot  of  the  bed  elevated.  Strychnine  had  been 
administered,  continuous  normal  sdt  solution  was 
being  given  per  rectum  by  the  drip  method  and 
,^  pints  had  been  introduced  by  hypodermoclysis. 
We  regarded  the  case  at  this  time  as  one  of  post- 
partum ha:-morrhage  in  which  the  bleeding  had 
been  checked,  and  we  did  not  disturb  the  packing 
which  had  just  been  put  in. 

On  October  0,  I  was  again  called  to  see  this  pa- 
tient. She  had  continued  to  bleed,  the  tampon  had 
been  removed,  and  the  uterus  again  packed.  At 
this  time  the  abdomen  was  flat,  soft  and  relaxed 
with  a  concavity  similar  to  a  hernial  opening  pal- 
pable ui  the  plane  of  the  inlet.  The  patient  was  taken 
to  the  operating  room  and  the  gauze  removed 
from  the  vagina.  It  was  then  discovered  that  the 
vagina  was  distended  by  a  soft  bulging  mass  w^hich 
proved  to  be  the  inverted  corpus  uteri.  The  cervbc 
could  be  felt  as  a  tight  ring  high  up  laterally  and 
posteriorly.    An  attempt  was  made  to  replace  the 


uterus  by  taxis,  but  this  was  unsuccessful.  The 
cervix  was  then  grasped  by  two  volsella  and  pulled 
down  as  far  as  possible,  the  inverted  corpus  being 
elevated  behind  the  symphysis.  The  posterior  cervical 
wall  or  lip  was  then  split  mesially  up  as  far  as  the 
vaginal  fornix.  With  the  linger  the  vaginal  wall  was 
then  dissected  from  the  cervLx  and  the  cervix  from 
the  peritoneum.  With  this  dissection  carried  out 
the  free  edges  of  the  cervical  incision  were  grasped 
and  pulled  do^^Ti  into  the  field  of  operation  until 
the  constricting  ring  appeared  to  be  free.  With  the 
w-hole  hand  in  the  vagina,  the  fundus  could  not  be 
replaced.  The  posterior  incision  was  then  extended 
until  the  cul-de-sac  was  opened  after  which  the 
corpus  was  very  rapidly  replaced.  The  cervix  was 
then  brought  down  by  volsella  and  the  line  of 
incision  sutured  from  above  downward.  The  cervix 
had  not  been  lacerated.  The  posterior  cul-de-sac 
was  then  closed  and  the  edges  of  the  perineal 
wound  freshened  and  repaired.  The  patient  was 
then  given  stimulants  and  salt  solution.  On  October 
1 1 ,  I  heard  from  the  attending  physician  that  the 
patient  had  died. 

DISCUSSION 

Dr.  Paddock:  I  would  like  to  ask  why  the  doctor 
did  not  remove  the  packing  when  he  was  called  to  see 
the  case  the  first  time.  Perhaps  I  did  not  under- 
stand; perhaps  he  did  remove  it  and  repacked,  but 
if  he  did  not,  is  he  sure  that  the  packing  was  carried 
well  up  into  the  fundus  and  did  not  simply  occupy 
the  lower  uterine  segment?    Also  was  ergot  used? 

Dr.  Culbertson  (closing):  In  answer  to  Dr. 
Paddock,  I  will  say  that  when  I  saw  the  patient  the 
first  time  in  the  morning  she  was  in  bed,  her  pvdse 
was  not  good — it  was  very  rapid  and  thin.  I  was 
told  that  the  packing  had  just  been  put  into  the 
uterus  and  the  vagina  was  tightly  packed.  There 
was  no  evidence  of  blood  showing  through  the 
vaginal  pack.  I  did  not  think  it  wise  to  disturb  the 
patient  sufficiently  to  remove  the  packing;  that  is, 
to  take  her  to  the  operating  room  and  remove  the 
packing.  There  was  a  mass  felt  above  the  symphysis 
which  appeared  to  be  the  uterus.  That  was  the 
reason  I  did  not  disturb  her  at  that  time.  The 
evidence  seemed  to  be  that  the  patient  was  not 
bleeding  at  the  time  of  my  first  visit.  The  case 
appeared  to  be  one  of  postpartum  hicmorrhage  in 
which  the  hemorrhage  had  been  checked. 
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The  question  regarding  the  reposition  of  a  uterus 
that  is  infected  is  always  a  proper  one  and  that 
was  taken  into  consideration.  This  uterus  as  it 
presented  uilo  the  vagina  was  quite  white  and  dry, 
but  began  oozing  slightly  as  soon  as  replaced. 

'I'he  cause  of  death  was  given  as  acute  ana-mia. 

With  regard  to  ergot,  1  have  no  notes  here.  As  I 
recall,  it  was  prescribed. 

EPITHELIAL  MASSES  IN  THE  OVARY 
Dr.  Arthur  H.  Curtis:  During  the  last  two 
years  I  have  been  interested  in  a  study  of  fallopian 
tubes.  It  often  happens  in  the  removal  of  tubes 
that  one  has  to  remove  the  ovary  which  is  in  close 
contact  with  the  tube.  In  examination  of  more  than 
one  hundred  specimens,  I  found  in  two  cases,  very 
small  epithelial  masses  in  the  ovary,  microscopic 
in  size.  These  I  think  are  unquestionably  embryonal 
rests,  which  would  later  develop  into  dermoid  cysts. 

KIDNEY    LESIONS    IN    GYNECOLOGICAL 
PRACTICE 
Dr.  W.  C.  D.\NrORTH  discussed  the  subject  of 
kidney  lesions  in  gynecological  practice.   (Seep.  2S4.) 

DISCUSSION 

Dr.  T.  J.  Watkixs:  I  desire  to  call  attention  to 
the  importance  of  the  use  of  a  method  of  palpaling 
the  kidneys  himanually,  using  much  the  same 
technique  as  is  used  in  bimanual  palpation  of  the 
ovaries  and  tubes.  The  usual  method  of  causing 
the  kidney  to  slip  between  the  fingers  is  useful  but 
is  not  sufhcicnlly  delicate,  except  in  an  occasional 
case.  The  other  method  permits  one  to  obtain  an 
intelligent  idea  of  the  size  and  sensitiveness  of  the 
kidneys  in  at  least  95  per  cent  of  women. 

I  also  desire  to  emphasize  the  importance  of 
instituting  medical  treatment  for  infection  of  the 
bladder  and  kidneys  before  resorting  to  instrumental 
examination,  which  always  traumatizes  more  or 
less  and  which  may  result  in  contamination.  A 
considerable  percentage  of  cases  of  infection  of  the 
bladder  and  of  the  pelvis  of  the  kidney  will  be  cured 
with  medical  treatment.  Should  this  prove  ineffi- 
cient, then  the  use  of  cystoscopy,  ureteral  cathet- 
erization, and  possibly  kidney  lavage  may  be 
indicated.  Our  experience  has  been  that  the  use 
of  the  above  system  has  been  very  gratifying  in  a 
considerable  number  of  cases. 

Dr.  C.  Henry  Davis:  I  have  a  patient  who  is  of 
interest  in  connection  with  Dr.  Danforth's  paper. 
This  patient  was  referred  to  me  in  the  third  month 
of  pregnancy.  At  that  time  she  gave  a  history  of 
pain  in  the  region  of  the  right  kidney  of  two  years' 
duration.  She  had  been  told  that  she  probably  had 
a  kidney  stone.  Examination  of  the  urine  showed 
albumin,  a  heavy  trace,  and  microscopic  examina- 
tion showed  both  red  and  white  corpuscles.  The 
catheterized  specimen  of  urine  revealed  a  few 
colonies  of  colon  bacilli  and  staphylococci.  It  was 
decided  that  she  should  be  carried  through  with 


expectant  treatment.  She  was  delivered  18  days  ago 
and  for  the  first  g  days  made  an  uneventful  re- 
covery. On  the  ninth  day  her  temperature  went  up 
to  103°.  For  the  next  4  days  her  temperature  varied 
from  102  to  104.2°,  with  very  severe  pain  in  the 
region  of  the  left  kidney.  An  X-ray  picture  taken 
during  pregnancy,  showed  a  shadow  about  the 
size  of  a  quarter  in  the  region  of  the  left  kidney. 
Other  pictures  were  taken  shortly  after  delivery 
and  showed  the  shadow  of  a  stone  in  the  same  posi- 
tion. A  catheterized  specimen  taken  on  the  fourth 
day  after  delivery  was  sterile.  A  catheterized 
specimen  taken  after  the  flare-up  in  temperature 
was  loaded  with  colon  bacilli.  It  would  seem  in  this 
case  that  the  traumatism  of  labor  so  injuied  the 
kidney  that  there  has  been  a  recurrence  of  the 
colon  bacillus  infection  in  the  traumatized  kidney. 
The  temperature  has  again  returned  to  normal  and 
we  hope  that  she  may  subsequently  come  to  the 
more  simple  operation  for  stone.  One  peculiar  point 
in  this  case  is  that  in  the  later  weeks  of  pregnancy 
the  patient  was  much  more  comfortable  than  she 
had  been  at  any  time  within  the  past  2  years.  She 
was  always  much  more  comfortable  at  night  than 
during  the  day. 

Dr.  Barrett:  I  wish  to  speak  of  a  patient  I  have 
in  the  hospital  now,  in  whom  infection  and  dis- 
turbance of  the  ureter  took  place  as  a  result  of  a 
pus  tube.  The  patient,  a  colored  woman,  entered 
the  hospital  in  March,  with  multiple  pelvic  ab- 
scesses. The  pelvis  was  what  internes  call  a  '  frozen 
pelvis."  We  did  not  think  the  patient  could  stand 
a  radical  operation  at  that  time.  We  drained  the 
tube  evacuating  an  enormous  amount  of  pus.  The 
patient  was  in  the  hospital  until  June  and  at  no  time 
did  we  consider  her  in  a  condition  for  a  radical  opera- 
tion. We  allowed  her  to  go  home  and  told  her  to 
come  back  if  the  infection  recurred.  She  came  bark 
later,  with  a  slight  fever  and  enormous  masses  in 
the  pelvis.  Because  of  her  improved  condition,  we 
felt  justified  in  doing  a  radical  operation. 

Upon  looking  down  into  the  pelvis  it  seemed  as 
though  the  structures  had  all  run  together,  and  it 
was  very  difficult  to  distinguish  one  from  the  other. 
We  worked  down  from  the  left  side  and  found  a  pus 
tube  in  close  attachment  to  the  ureter,  and  removed 
the  tube  with  difficulty.  Elevating  the  uterus  I 
came  upon  an  enormous  mass  on  the  left  side,  which 
I  worked  out.  taking  the  broad  ligament  with  it. 
I  put  a  forceps  on  the  broad  ligament  on  each  side 
and  rolled  the  tumor  out  and  found  that  the  ureter 
had  been  severed.  The  ureter  had  been  pressed  upon 
and  infected  by  the  mass  and  was  friable  and  had 
been  pushed  up  so  that  it  lay  close  to  the  uteiine 
artery.  At  first  I  thought  we  would  leave  the 
ureter,  allowing  it  to  drain  and  later  probably  take 
out  the  kidney.  However,  upon  pressing  the  ureter 
down,  while  it  was  entirely  free  from  the  bladder 
up  to  the  pelvic  brim,  we  found  the  little  narrow 
end  and  did  an  end-to-end-anastomosis.  I  then 
gathered  enough  peritoneum  from  different  sources 
to  make  a  covering  for  the  ureter  and  put  a  drain- 
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age  tube  down  deep  enough  so  that  we  could  secure 
proper  drainage  from  the  ureter.  It  leaked  pro- 
fusely for  a  few  days  and  then  leaked  less  and  less. 
The  patient  is  recovering,  the  ureter  is  intact,  and 
there  is  no  leakage  of  urine  and  no  enlargement  of 
the  kidney. 

Dr.  Curtis:  Is  there  urine  coming  out  of  that 
ureter? 

Dr.  Barrett:  With  the  drainage  tube  in  she 
was  passing  about  18  ounces  of  urine  from  the  blad- 
der. As  the  uiine  ceased  to  come  through  the 
drainage  tube  she  passed  more  and  more  urine  from 
the  bladder  and  she  is  now  passing  about  twice 
the  amount.   We  have  not  cystoscoped  her. 

Dr.  Joseph  L.  Baer:  I  want  to  cite  briefly  two 
cases  indicative  of  the  way  in  which  we  are  often 
misled. 

Four  months  ago  a  patient  was  referied  to  me, 
who  ever  since  her  first  pregnancy  (she  has  now  two 
half-gro\vn  children)  had  a  mass  in  the  region  of  her 
left  kidney.  Her  physician  had  made  innumerable 
analyses,  all  of  them  showing  albumin,  pus  cells  and 
occasional  led  cells,  but  she  had  always  avoided 
having  a  more  accurate  diagnosis.  Finally  he  im- 
pressed on  her  the  importance  of  a  more  definite 
investigation.  During  this  entire  period  she  had 
one  outstanding  symptom;  constant  backache.  The 
backache  was  so  severe  as  to  make  her  a  semi- 
invalid  although  she  was  naturally  a  very  vigorous 
and  active  woman.  She  went  up  to  Rochester  and 
the  Mayos  did  a  laparotomy  and  diagnosed  the  case 
as  one  of  congenital  cystic  kidney.  They  closed  the 
wound  without  further  intervention.  Some  months 
afterward  she  saw  me  and  because  her  backache  was 
so  typically  sacral  in  character  and  as  she  had  a  dis- 
tinct retroversion  with  the  uterus,  a  rela.xed  peri- 
neum, and  relaxed  supports  of  the  uterus.  I  felt 
disposed  to  consider  the  backache  unrelated  to  the 
left  kidvey  mass  and  suggested  to  her  physician 
that  I  thought  with  plastic  work  her  backache  could 
be  relieved.  Under  a  general  anesthesia  I  suspended 
the  anteflexed  uterus  to  the  abdominal  wall  and  then 
did  a  perineorrhaphy.  She  is  entirely  relieved  of 
her  backache.  Clinically  she  is  well.  She  still 
has  the  so-called  congenital  cystic  kidney  with 
albumin,  pus,  and  blood. 

The  other  case  I  encountered  some  5  weeks  ago  in 
a  woman,  aged  62,  who  was  brought  in  with  the 
clinical  picture  of  acute  renal  colic.  She  had  blood 
in  the  urine;  she  had  intense  pain,  radiating  from  the 
high  right  lumbar  region  down  the  groin  into  the 
labium;  she  had  a  slight  temperature  and  moderate 
leucocytosis.  Her  abdominal  symptoms  became 
more  defmite  and  36  hours  after  the  onset  of  the 
attack  she  was  operated  upon  for  acute  appen- 
dicitis. A  suppurative  appendix  was  found  over- 
lying the  ureter.  She  was  a  diabetic  with  a  blood 
pressure  of  220  and  10  days  after  operation  she 
suddenly  became  very  much  worse  and  again  de- 
veloped the  right-sided  pain.  Before  operation  a 
bimanual  examuiation  revealed  an  entirely  free 
pelvis  with  only  the  stump  of  the  cervix  left   fol- 


lowing a  hysterectomy  some  twelve  years  previouslJ^ 
The  second  bimanual  examination  after  the  onset 
of  the  pain  revealed  a  beguming  Douglas  abscess, 
which  was  opened  a  week  later.  Her  pulse  ranged 
from  140  to  160.  She  had  temperature  and  re- 
peated chUls.  The  Douglas  abscess  was  evacuated. 
It  is  now  3  weeks  since  the  second  operation  and  in 
spite  of  the  200  blood  pressure  and  the  diabetes  she 
is  better,  notwithstanding  the  fact  that  she  developed 
a  fa:cal  fistula  which  persisted  for  some  6  or  8  days 
and  then  apparently  closed,  there  being  now  only 
a  superficial  abdominal  opening. 

Dr.  Curtis;  One  or  two  poiiits  brought  out  by 
Dr.  Danforth  seem  to  me  to  merit  further  considera- 
tion. The  first  question  is  whether  all  these  cases  of 
pyelitis  of  pregnancy  are  the  result  of  pressure  upon 
the  ureter.  We  very  often  have  residual  urine  in  the 
bladder  with  a  considerable  amount  of  pus.  I 
wonder  if  they  are  not  the  result  of  residual  urine. 

About  the  use  of  disinfectants  in  washing  out  the 
ureter,  I  believe  it  has  been  the  experience  of 
urologists  that  it  makes  little  difference  w'hat  solu- 
tion is  used  and  that  sterile  water  does  as  well  as 
anything.  Agaiir.  I  think  there  has  been  a  tendency 
recently  to  believe  that  irrigation  of  the  kidney 
pelvis  is  not  as  helpful  a  measure  as  we  formerly 
thought.  In  a  recent  conversation  with  Dr.  L.  E. 
Schmidt  he  told  me  he  had  given  up  pelvic  lavage 
years  ago. 

Dr.  P.A.DDOCK:  The  pressure  of  the  pregnant 
uterus  on  the  ureter  causes  infection.  I  have  found 
in  several  cases  of  pyelitis  in  pregnancy  that  the 
knee-chest  position  several  times  a  day  was  very 
beneficial  and  often  curative. 

Dr.  Daxforth  (closing) :  In  the  question  brought 
up  by  Dr.  Watkins  as  to  the  value  of  palliative 
treatment,  I  perhaps  gave  the  impression  of  being 
more  radical  than  I  really  am.  I  think  in  the  acute 
stage  when  the  patient  comes  into  the  hospital  with 
high  fever,  she  should  be  put  to  bed  and  treated. 
Many  come  in  with  pymia  without  any  temperature. 
In  these  we  can  immediately  proceed  to  discover 
whence  the  pyuria  arises.  Dr.  Davis  spoke  of  a 
case  wheie  the  temperature  went  up  after  delivery. 
I  think  it  is  very  common  to  have  a  rise  of  tempera- 
ture sometime  during  the  fiist  week.  On  the  third, 
fouith  or  fifth  day  the  temperature  will  shoot  up 
and  then  come  do\\Ti.  and  this  happens  so  frequently 
that  you  look  upon  it  as  a  t>'pical  curve  of  a  flare-up 
of  a  pyelitis.  We  do  nothing  for  that  except  give 
urotropin.  If  the  pyuria  does  not  disappear  after 
the  patient  is  well  and  up  and  about,  then  we 
attempt  to  find  out  the  cause. 

I  had  an  experience  similar  to  Dr.  Barrett's.  I 
had  a  patient  with  a  mass  on  the  left  side  which 
was  enucleated  with  difficulty.  I  also  enucleated  a 
part  of  the  ureter  and  did  an  end-to-end  anastomosis 
and  the  patient  recovered,  but  had  a  leakage  which 
did  not  disappear  and  finally  necessitated  removal 
of  the  kidney  which  finally  we  did  and  the  woman 
is  now  alive  and  well.  She  had  been  under  Dr. 
Babcock's  care  for  a  rapid  heart.    I  saw  another 
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case  in  which  a  surgeon  took  out  a  stone  from  the 
left  ureter  and  a  urinary  fistula  followed,  which 
lasted  for  some  time  but  healed  up.  This  woman 
has  a  pyuria  with  colon  bacilli.  In  a  recent  case  in 
which  I  thought  I  did  cut  the  uieter,  I  did  a  cysto- 
scopy and  found  the  ureteral  opening  discharging  as 
usual.  From  the  urologists  I  think  we  can  get  al- 
most any  opinion  you  like  about  irrigating  the  kid- 
ney depending  on  whom  you  ask.  I  recently  had 
a  talk  with  Dr.  Kretschmer  and  he  was  as  positive 
as  one  could  be  that  any  case  of  pyelitis  or  infection 
of  the  kidney  which  did  not  promptly  heal  should 
have  lavage.  He  used  a  much  stronger  solution 
than  I  am  in  the  habit  of  using. 

The  knee-chest  position  has  been  used  for  a  long 
time  and  I  have  had  many  women  go  through  with- 
out trouble.  I  think  it  is  exceptional  to  have  a 
woman  abort. 

As  to  the  question  of  pressure  upon  the  ureter, 
in  spite  of  discussions  in  the  literature  to  the  con- 
trary, I  really  think  that  pressure  does  exist,  as 
evidenced  by  a  case  I  reported.  She  was  a  doctor's 
wife,  who  had  a  marked  pyelitis  with  pregnancy. 
In  the  attempt  to  carry  her  through  her  pregnancy 
we  put  a  catheter  in  the  right  ureter  up  to  the 
pelvic  brim,  but  it  would  go  no  farther.  After  turn- 
ing the  woman  on  her  left  side  the  catheter  passed 
up  easily.  This,  I  think,  is  definite  proof  that 
pressure  existed  upon  the  ureter. 

As  to  the  question  of  hematuria,  I  had  not  thought 
about  it.  I  think  the  most  logical  conclusion  would 
be  that  it  would  bear  a  relation  to  infections  of  the 
urinary  tract. 

MATERNAL   MORTALITY 

Dr.  C.  H.  Davis  read  a  paper  on  "Maternal 
Mortality."    (See  p.  2S8.) 

DISCUSSION 
Dr.  C.  S.  Bacon:  The  pessimism  of  the  author  is 
easily  understood.  There  is  a  reason  for  it  but  I 
doubt  whether  it  is  quite  justifiable.  I  used  to  feel 
the  same  way  when  I  was  young,  some  20  j'ears  ago. 
when  I  made  a  study  of  conditions  in  Chicago  in  a 
paper  presented  to  the  society.  But  physicians  were 
not  properly  educated  years  ago  in  the  schools,  and 
there  are  still  many  in  general  practice.  I  hardly 
know  how  they  are  to  be  reached  except  through 
the  hospitalization  of  obstetrical  cases,  in  which 
respect  there  is  certainly  a  great  improvement. 
There  are  a  great  many  more  hospitals  in  this 
city,  for  example,  and  there  is  an  enormous  increase 
in  the  number  of  obstetrical  cases  going  to  the 
hospital  in  the  last  20  or  ,,0  years.  With  the  im- 
provement in  the  standardization  of  the  hospitals 
which  is  now  going  on,  which  is  under  the  stimulus 
of  the  work  of  the  medical  associations,  especially 
the  American  College  of  Surgeons,  and  under  the 
stimulus  of  the  rules  governing  obstetrical  technique, 
obstetrical  practice  is  found  to  improve  greatly.  If 
we  can  help  to  increase  the  number  of  cases  confined 


in  hospitals,  we  will  be  doing  good.  1  have  no  doubt 
that  there  will  be  an  increase  in  the  future.  The 
great  difiiculty  is,  of  course,  with  the  poor  and 
those  in  rather  moderate  circumstances — the  cost 
and  the  difficulty  of  getting  mothers  away  from 
their  families.  Anything  that  can  be  done  to  in- 
crease the  number  of  beds  devoted  to  obstetrics  in 
hospitals  for  moderate  cost  is  very  important. 

Dr.  Paddock:  I  am  convinced  that  these  sta- 
tistics are  misleading.  It  seems  to  me  looking  back 
over  the  past  20  years  that  there  has  bee.i  improve- 
ment. The  young  men  who  have  gone  out  into 
practice  have  certainly  improved  in  asepsis,  treat- 
me::t,  and  skill  and  care  in  handling  these  cases.  I 
cannot  believe  that  the  mortality  is  as  great  in  the 
hands  of  the  young  men  who  are  graduating  today 
as  it  was  20  years  ago.  As  the  essayist  has  said,  he 
saw  only  three  cases  and  now  they  see  10  or  12  or 
20.  They  handle  some  of  these  cases.  I  am  not 
convinced  that  this  mortality  is  entirely  with  the 
physician,  but  more  with  the  midwives  who  have 
not  improved  in  their  treatment  of  cases.  I  would 
like  to  know  the  mortality  percentage  in  the  hands 
of  midwives  and  in  the  hands  of  doctors.  Also,  I 
would  like  to  know  if  these  statistics  are  made  up 
from  abortions,  that  is.  mortality  resulting  from 
abortion. 

Dr.  C.  H.  D.avis  (closing):  I  am  very  sorry. 
Dr.  Paddock,  but  the  statistics  are  against  you.  If 
your  statement  is  judged  by  statistical  reports  your 
teaching  has  been  of  no  avail.  Dr.  Meigs  answers 
you  on  page  17  of  her  report: 

"During  the  23  years  ending  in  1913  in  this 
country  no  definite  drop  in  the  death  rate  caused 
by  pregnancy  and  confinement  can  be  demon- 
strated; nor  can  any  decrease  in  the  death  rate  from 
puerperal  septicemia  be  shoimn." 

Relative  to  midwives.  you  will  find  in  the  report 
of  Dr.  Williams,  which  was  made  to  the  American 
Medical  Association  in  1911,  and  published  in  the 
Journal,  January  6,  1012,  Vol.  58,  page  i,  that  he 
comes  to  the  conclusion  doctors  are  as  much  re- 
sponsible for  the  continued  high  maternal  mor- 
tality. 

During  the  past  60  years  the  number  of  cases 
delivered  by  midwives  has  been  constantly  de- 
creasing, but  the  general  maternal  mortality  has  not 
decreased.  You  may  find  tables  in  the  Transactions 
of  tlic  Edinhursh  Obstetrical  Society,  loio-ii,  xxxvi, 
26.  which  show  that  the  maternal  mortality  has  not 
decreased  in  the  last  60  years.  I  reproduced  these 
tables  in  my  little  book  on  Painless  Cbildhirth  pub- 
lished in  roi6.  There  has  been  a  great  decrease  in 
the  number  of  deaths  from  puerperal  sepsis  in 
hospitals.  In  early  days  great  waves  of  puerperal 
sepsis  swept  through  the  hospitals  and  once  started 
practically  every  woman  developed  an  infection. 
At  that  time  in  no  maternitj'  hospital  was  there  a 
death  rate  of  less  than  10  per  cent  and  from  that 
up  to  50  per  cent.  But  during  the  past  30  years  the 
maternal  death  rate  in  hospitals  has  been  cut  down, 
until  at  the  present  time  only  a  fraction  of  one  per 
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cent  of  the  patients  cared  for,  even  including  those 
brought  in  from  the  outside  infected,  die  from 
puerperal  sepsis.  Yet,  according  to  all  available 
statistics,  the  number  of  women  who  are  dying  from 
childbirth  and  puerperal  sepsis  remains  as  high  to- 
day as  60  years  ago. 

Anj'  of  you  who  have  not  read  the  bulletin  on 
Maternal  Moitality,  published  by  the  Child'. en's 
Bureau  of  the  Department  of  Labor,  should  get  it. 

The  ratio  of  maternal  deaths  per  i.ooo  live  births 
in  iQio  was  6.5,  that  is  6.5  mothers  died  for  every 
1,000  live  births  in  the  registration  area.  In  1016 
it  was  6.6.  The  average  mortality  from  puerperal 
sepsis  for  the  years  iqoi-5  was  6.3  maternal  deaths 
per  100,000  population.  In  1913  it  was  6.0  and  in 
roi6,  6.7  per  100.000  men,  women  and  children. 
Now.  gentlemen,  these  figures  are  available.  We 
are  all  inclined  to  believe  that  because  we  in  our 
practice  rarely  have  puerperal  sepsis,  because  we  do 
not  lose  many  cases  from  this  cause  in  our  hospitals, 


that  deaths  from  puerperal  sepsis  are  decreasing. 
Statistics  indicate  they  are  not  decreasing;  they 
have  long  remained  stationary.  It  is  time  that  we 
who  are  interested  in  diseases  of  women  make  a  con- 
certed and  continued  effort  toward  bettering  this 
condition. 

INFECTION    OF    PELVIC    ORGANS    AFTER 
RADIOTHERAPY 

Dr.  Curtis:  The  uterus  that  was  removed  this 
morning  had  been  treated  a  few  days  ago  with  50 
milligrams  of  radium  for  24  hours.  I  opened  the  uter- 
us this  afternoon.  There  was  a  cancer  of  the  cervix 
which  had  not  extended  to  the  fundus.  The  radium 
had  so  affected  the  endometrium  of  the  fundus  that 
it  was  changed  into  a  gray-green  foul  smelling 
sclerotic  mess.  This  illustrates  that  infection  of 
the  pelvic  organs  is  not  unlikely  after  radiotherapy. 

Dr.  H.^rold  O.  JoNiis  read  a  paper  on  the 
"Use  of  Radium  in  Pelvic  Work." 
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Dr.  Eml  G.  Beck  read  a  paper  entitled,  "A 
Further  Report  on  the  Treatment  of  Deep-Seated 
Recurrent  Carcinoma  by  the  Denudation  Method.  "'■ 

Dr.  Samuel  C.  Pluaiher  reported  three  elbow 
cases,  exhibited  plates,  and  showed  lantern  slides 
of  the  same. 

Dr.  Edward  H.  Ochsner  read  a  paper  entitled, 
"A  New  Skin  Suture  Material." 

device  for  maintaining  apposition  in 
fractures 

Dr.  Joseph  F.  SiarH,  Wausau,  Wisconsin:  I 
wish  to  show  a  little  device  for  maintaining  apposi- 
tion in  fractures  of  bones  in  cases  where  there  has 
been  e.xtensive  crushing  injury  and  exposure  of  the 
bones,  with  loss  of  bone  substance. 

My  associate  (Dr.  Jones)  was  connected  with 
Base  Hospital  No.  i  in  New  York,  where  they 
handled  a  large  number  of  compound  fractures, 
and  they  attempted  to  use  a  combination  of  the 
Lane  plate  with  the  Parham-Martin  band,  but  were 
not  successful  because  of  the  tendency  of  the  plate 
to  slip  laterally.  This  device  consists  of  a  plate 
made  of  vanadium  steel,  having  some  sharp  pointed 
spurs  which  we  think  will  aid  in  eliminating  the 
difficulty  of  lateral  displacement. 

I  will  simply  pass  the  plates  around  for  inspection. 

We  use  a  Parham-^Martin  band  through  the  slots 
in  the  steel.  The  spurs  can  be  driven  into  the  bone 
to  prevent  lateral  slipping.  When  the  Parham- 
Martin  bands  are  tightened  the  plate  is  held  firmly 
in  place  and  the  spurs  serve  to  prevent  the  lateral 
slipping. 

>Surg..  Gynec.  &  Obst.,  loig,  xxix,  325. 


These  plates  are  designed  to  be  used  only  during 
the  period  of  antiseptic  treatment  of  the  wound  and 
may  be  easily  removed  as  soon  as  the  wound  is  clear 
and  callus  sufficient  to  hold  the  bones  in  apposition 
has  been  laid  down. 

INTRACRANIAL  PRESSURE 
Dr.  Cassius  C.  Rogers  read  a  paper  on  intra- 
cranial pressure.    (See  p.  291.) 

DISCUSSION 

Dr.  K,\rl  Meyer:  I  agree  wdth  what  the  essayist 
has  said  in  regard  to  intracranial  pressure.  A  number 
of  these  cases  have  presented  themselves  at  the 
Cook  County  Hospital  from  time  to  time. 

About  four  months  ago  a  man,  70  years  of  age, 
sustained  an  injury  to  the  frontal  lobe,  causing  a 
marked  depressed  skull  fracture.  He  was  sent  to 
the  Columbus  Hospital  where  an  attempt  was  made 
to  trephine  him  and  raise  the  depressed  bone  at 
least  two  inches  in  the  fro;  tal  lobe.  He  was  sub- 
sequently admitted  to  the  Psychopathic  Hospital 
with  symptoms  of  paranoia.  He  was  sent  to  the 
surgical  service  of  the  Cook  County  Hospital,  and 
the  depression  raised.  Shortl)'  after  operation  he 
was  dismissed  from  the  County  Hospital  without 
any  symptoms  of  paranoia  and  has  remained  well 
for  six  months. 

Dr.  Edward  H.  Ochsxer:  There  are  in  the 
State  of  Illinois  literally  hundreds,  yes  thousands, 
of  young  people  who  are  suffering  from  some  defect 
which  makes  it  difficult,  if  not  impossible,  for  a 
large  percentage  to  adhere  to  the  ordinary  standards 
required  by  society.    If  what  Dr.  Rogers  has  told 
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us  this  evening  is  applicable  in  a  large  percentage 
of  these  mental  defectives,  it  is  one  of  the  most 
remarkable  things  that  has  ever  been  discovered. 

There  arc  unquestionably  many  people  who  lie 
and  steal  because  that  is  the  way  their  ancestors 
made  their  living;  they  are  simply  schooled  in  that 
respect.  There  are  many  young  people  from  good 
families  whose  ancestors  have  come  through  a  lying 
and  stealing  period  of  many  generations,  who  have 
short  periods  in  their  lives  when  they  lie  and  steal 
and  cannot  help  it.  These  young  people  are  the 
most  unfortunate  and  the  most  diflicult  ones  in  our 
society  because  they  come  in  contact  with  the  courts. 
They  are  sentenced  to  our  juvenile  institutions, 
which  unfortunately  are  often  schools  for  crime. 
Their  experience  makes  them  antisocial.  They 
become  anarchists;  they  are  down  on  government; 
they  are  do\vn  on  society.  They  are  mighty  bright 
and  clever  people,  and  they  think  that  they  are 
sent  out  into  the  world  to  "do"  those  who  have 
done  them.  You  cannot  blame  them  very  much. 
After  one  has  been  wronged  two  or  three  times,  if 
he  has  any  ginger  in  him,  he  is  apt  to  hit  back.  These 
people  have  been  injured  by  society;  they  have  be- 
come so  bitter  they  hit  back. 

N»iThe  other  class  does  not  amount  to  much.  They 
resort  to  petty  thieving.  They  are  not  real,  serious 
criminals.  Most  of  you  have  had  in  your  practice 
boys  and  girls  who  have  done  foolish  things.  Some 
of  them  come  in  contact  with  the  law.  If  we  could 
find  a  cause  for  producing  such  crimes  and  remove 
it,  we  would  render  an  enormous  service  to  society. 
I  believe  the  solution  of  this  problem  is  up  to  the 
medical  profession.  Criminologists  have  arrived 
nowhere.  Crime  is  steadily  on  the  increase  through- 
out the  world.  The  question  of  crime  in  Chicago 
and  Illinois  is  a  stupendous  one,  and  if  it  can  be 
solved,  it  would  be  the  biggest  problem  that  has 
been  solved  by  the  medical  profession  in  the  last 
twenty  years. 

■■  -■  Dr.  Jacob  Fr.-^nk:  I  would  like  to  say  a  word  or 
two  about  traumatic  intracranial  pressure.  Pressure 
may  be  due  to  an  effusion  extradural  or  intradural. 
It  may  involve  the  arachnoid  or  the  brain  tissue 
itself,  or  the  lateral  ventricle. 

I  have  had  occasion  to  open  the  skulls  of  a  number 
of 'patients  with  slow  pulse.  A  good  deal  depends 
upon  where  the  fluid  is  situated.  If  it  is  extradural 
and  you  open  the  skull,  you  will  get  a  free  flow  of 
fluid,  and  you  will  note  immediately  the  effect  of 


the  slow  pulse  while  the  patient  is  on  the  table. 
You  will  observe  the  increase  in  pulse  rate;  the 
respiration  will  become  better.  If  this  does  not 
take  place,  it  is  feasible  to  open  the  dura.  I  have 
seen  cases  where  the  fluid  was  between  the  dura  and 
the  arachnoid.  If  the  patient  does  not  react  on  the 
table,  and  the  symptoms  continue,  it  is  advisable 
to  tap  the  lateral  ventricle.  I  have  done  that  and 
have  obtained  fairly  good  results.  I  have  punctured 
the  spine  without  any  beneficial  results. 

We  know  from  the  intracranial  pressure  experi- 
ments that  have  been  made  of  injecting  fluid  into 
the  lateral  ventricle  or  subdural  space,  it  will  not 
pass  into  the  spinal  canal  or  vice  versa.  IMany  years 
ago,  at  St.  Elizabeth's  Hospital,  when  we  had  a 
great  many  cases  of  head  injuries  from  raQroad, 
horsecar.  and  cable  car  accidents,  I  demonstrated 
that  point  on  the  operating  table.  It  is  altogether 
different  from  intracranial  pressure  due  to  some 
pathologic  condition.  It  does  not  do  any  harm  to 
remove  a  part  of  the  skull.  If  there  is  any  haemor- 
rhage, it  is  quite  a  different  matter.  If  we  go  back  to 
the  old  classification  of  concussion  of  the  brain, 
we  know  these  patients  will  die,  and  if  we  read  the 
old  books  on  this  subject  we  are  told  that  no  pathol- 
ogy in  the  brain  is  found.  If  you  open  the  dura,  you 
will  see  a  small  petechi:c.  What  good  would  it  do  to 
raise  a  part  of  the  skull  if  pressure  were  in  the  ven- 
tricle? Those  are  the  patients  that  die.  Those 
patients  in  whom  you  simply  raise  the  skull  and 
see  lluid  escaping,  and  there  is  no  internal  pressure, 
get  well.  The  extreme  cases  are  those  in  which  the 
pressure  is  in  the  brain  itself  and  in  the  lateral  ven- 
tricle. 

Dr.  Rogers  (closing  the  discussion) :  I  see  a  good 
many  cases  of  fracture  of  the  skull.  I  see  cases  that 
have  been  in  the  hospital  as  long  as  twenty-one 
days  unconscious,  with  fracture  of  the  skuU,  and 
nothing  has  been  done  except  repeated  tapping  of 
the  lumbar  region.  One  man  was  tapped  many  times 
to  relieve  intracranial  pressure,  and  died  on  the 
twenty-first  day.  I  believe  that  man's  life  could 
have  been  saved  by  an  early  decompression  open- 
ing the  skull  and  establishing  extradural  drainage. 

With  reference  to  the  remarks  made  by  Dr. 
Ochsner,  I  beheve  every  one  of  these  cases  instead 
of  being  sent  first  to  a  reformatory  should  be  sent 
to  a  pathologic  laboratory  for  an  examination,  to 
see  if  anything  can  be  done  for  them.  I  have  never 
known  of  a  man  being  reformed  in  a  reform  school. 


CORRESPONDENCE 


TEMPORARY  STERILIZATION  OF  WOMEN 


To  the  Editor:  Under  the  above  title  in  the  De- 
cember number  of  Surgery,  Gynecology  and 
Obstetrics.  Dr.  Turenne.  of  Uruguay,  describes 
the  techn'que  of  tubal  sterilization  as  performed 
for  the  first  time  by  him  in  October.  1016.  In  his 
article  he  questions  the  originality  of  this  proced- 
ure, but  says  that  so  far  as  his  knowledge  goes, 
the  operation  has  never  been  previously  performed. 

My  first  operation  of  this  character  was  done  on 
November  15,  1013.  at  the  Polyclinic  Hospital, 
the  technique  being  identical  with  his,  so  far  as  I 
can  judge  from  his  description. 

The  history  of  my  case  is  as  follows:  Mrs.  L.  J. 
\V..  age  thirty-two,  married  eleven  years,  during 
which  time  she  had  given  birth  to  three  full-term 
children  by  instrumental  deliveries,  and  had  had 
two  miscarriages  at  five  weeks  cause  unknown. 
She  presented  a  lacerated  and  greatly  relaxed 
vaginal  outlet,  with  a  well  marked  cystocele  and 
rectoccle.  The  cer\'ix  was  lacerated,  hypertrophied, 
and  eroded.  The  uterus  was  small,  anterior,  and 
freely  movable.  At  the  operation  the  cervix  was 
dilated  and  the  uterus  curetted.  A  bilateral  tra- 
chelorrhaphy and  perineorrhaphy  was  performed. 
The  abdomen  was  then  opened  by  a  transverse 
suprapubic  incision.  The  left  ovary  enlarged,  cyst- 
ic, and  prolapsed,  was  resected.  The  right  ovary 
and  both  tubes  were  normal. 

The  patient  had  requested  sterilization  and  this 
was  performed  by  embedding  the  fimbriated  ends 
of  each  tube  in  a  pocket  on  anterior  face  of  broad 
ligament,  holding  in  place  by  a  continuous  enclosing 
suture  of  fine  silk.    Convalescence  uneventful. 

Normal  marital  relations  were  resumed  and 
continued  until  January,  1Q16,  when  she  menstru- 
ated normally  on  January  17.  The  February  and 
March  periods  were  missed,  and  when  I  examined 
her  on  Jfarch  o-  the  uterus  showed  slight  enlarge- 
ment but  no  softening.  There  had  been  marked 
nausea  and  vomiting  during  the  preceding  month 
with  beginning  pains  in  the  breasts.  In  the  region 
of  the  left  adnexa  there  was  a  globular  tumor  the 
size  of  an  egg.  that  was  markedly  tender  on  palpa- 
tion. She  had  been  spotting  even,'  day  during  the 
previous  month,  a  symptom  which  she  had  never 
had  before.  \  diagnosis  of  ectopic  pregnancy  was 
made,  and  on  March  11,  the  abdomen  was  opened 
through  the  scar  of  the  old  incision.  .-V  two-inch 
cyst  of  the  left  ovary  was  removed. 

A  transverse  fundal  incision  was  then  made  in 
the  uterus,    and   what   was,   apparently  an   inter- 


rupted early  pregnancy,  with  numerous  old  and 
new-  blood  clots,  removed.  In  this  no  foetus  was 
discovered,  but  the  pathological  report  returned 
from  the  laborator>'  showed  evidences  of  pregnancy. 

The  uterine  incision  was  closed  and  the  proximal 
ends  of  the  tubes  tied  with  linen  thread  sutures  and 
cut,  in  order  to  make  certain  the  sterilization  at- 
tempted at  the  first  operation  three  years  before. 

At  this  time  I  carefully  examined  the  site  of  the 
embedding  of  both  tubes.  On  the  right  side  there 
was  continuous  union  between  the  broad  ligament 
and  the  circumference  of  the  tube,  and  at  no  point 
could  I  discover  any  point  of  communication 
between  the  peritoneal  cavity,  and  the  embed- 
ded ostium  of  the  tube.  On  the  left  side  the  embed- 
ding was  equally  perfect  with  the  exception  of  one 
point  anterioily,  where  a  minute  opening,  pin  point 
in  size,  was  seen.  With  a  Little  force  this  opening 
admitted  the  passage  of  the  smallest  sized  filiform 
bougie.  Here  was  the  means  of  communication 
between  the  abdominal  cavity  and  the  ostium  of 
the  tube,  through  w  hich  the  o\Tim  must  have  passed. 

In  using  this  technique  for  temporary  steiiliza- 
tion,  I  was  guided  by  the  experience  gained  in  at- 
tempting to  relieve  sterility  where  gonorrha-al 
infection  had  resulted  in  the  so-called  "clubbed 
tubes."  In  opening  up  these  tubes  at  operation, 
I  had  repeatedly  found  that  the  fimbriae  could  then 
be  released,  apparertlv  as  normal  as  ever.  Some 
cases  so  treated  have  borne  living  children. 

It  therefore  occurred  to  me.  as  it  did  to  Dr.  Tur- 
enne, that  a  good  way  to  produce  temporary  steriliza- 
tion, would  be  to  close  off  the  fimisrise  by  embed- 
ding them  between  the  folds  of  the  broad  ligament. 
I  embedded  them  in  my  case  on  the  anterior  face  of 
the  broad  ligament,  so  that,  if  by  any  chance  the 
occlusion  should  not  be  complete,  the  opening  would 
be  at  so  great  a  distance  from  the  ovary,  that  there 
would  be  little  likelihood  of  an  ovum  entering. 

But  nature  proved  herself  equal  to  the  emergency. 
The  ovum  was  carried  to  the  anterior  face  of  the 
broad  ligament,  presumably  from  the  diseased  ovary 
on  the  same  side,  and  gained  access  to  the  embedded 
ostium  of  the  tube  through  an  opening  so  minute  as 
to  be  almost  imperceptible  to  the  naked  eye. 

In  view  of  further  experience  with  these  cases, 
I  am  inclined  to  think  that  a  surer  and  better  way 
of  accomplishing  temporary  sterilization  would  be 
to  invert  the  fimbria;  into  the  tube  and  close  the  lu- 
men with  a  purse-string  suture. 

New  York  City  Charles  G.  Child,  Jr. 
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HOSPITAL  STANDARDIZATION 


HOSPITAL  standardization  under  di- 
rection of  the  American  College  of 
Surgeons  comes  into  its  own.  The 
minimum  standard  of  the  College,  together 
with  the  progress  now  associated  with  it 
throughout  the  continent,  makes  up  one  of 
the  great  events  in  modern  medicine.  ''The 
College,"  said  Dr.  Henry  S.  Pritchett, 
president  of  the  Carnegie  Foundation,  in  a 
recent  interview  in  New  York, ' '  has  advanced 
hospital  conditions  on  tliis  continent  by  ten 
years."  In  the  following  pages  are  given 
some  excerpts  from  a  recent  report  of  the 
College  (Bulletin  Vol.  IV,  No.  4)-  This  bul- 
letin is  of  interest  to  every  doctor. 

The  College  has  won  by  its  disinterested- 
ness. All  of  its  work  has  gone  for  the  better 
care  of  patients  in  hospitals.  No  specialty 
of  medicine  has  benefited  under  its  hospital 
program  more  than  any  other  specialty.  The 
breadth  of  \-iew  of  the  College  and  its  idealism 
without  sentimentality  or  "uphft"  have 
won  the  support  of  doctors  and  of  hospital 
workers.  The  work  goes  forward  today 
with  cumulative  force. 

With  regard  to  the  minimum  standard,  we 
quote  from  the  bulletin:  'Tt  grew  out  of 
straight  thinking  of  the  clearest  minds  in 
medical  and  hospital  work  on  this  continent. 
It  is  practicable,  workable,  and  constructive. 
It  costs  efforts  rather  than  money.  It  safe- 
guards the  care  of  every  patient  admitted 
to  the  hospital  by  insistence  upon  com- 
petence on  the  part  of  the  doctor,  by  thorough 
study  and  diagnosis  in  writing  for  each  case, 
and  by  a  checking  up,  at  least  once  each 
month,  of  the  clinical  service  of  the  hospital. 
It  fixes  responsibility  throughout  the  hospital. 
It  calls  for  the  'production  sheets'  of  the 
hospital.  It  encourages  and  even  compels 
research.  It  defines  the  minimum  service  to 
the  patient  which,  beyond  all  debate,  is 
considered  essential." 


The  American  College  of  Surgeons,  at 
its  beginning  in  1913,  included  among 
its  purposes  the  betterment  of  medical 
education  and  of  the  clinical  practice  of 
medicine.  It  recognized  that  matters  of 
public  health,  the  prevention  of  disease,  and 
the  intelligent  distribution  of  the  benefits  of 
medicine  are  inseparable  from  these  purposes. 
Work  in  these  fields  is  known  as  hospital 
standardization.  The  following  pages  are  a 
report  of  progress  for  the  year  iQig. 

The  administrators  of  the  College  took  up 
hospital  standardization  with  no  precon- 
ceived idea  or  theory  as  to  what  should  be 
done.  They  decided  to  study  actual  condi- 
tions, to  find  out  what  the  noiTnal  processes 
of  growth  are  and  how  these  processes  could 
be  given  speed.  No  "announcements"  were 
made  of  this  plan.  But  for  two  years  a  pre- 
liminar}^  analysis  was  quietly  pursued. 

During  these  two  j-ears  the  College  ac- 
cumulated data  from  hospital  follv  and 
doctors;  also  the  judgments  of  these  groups 
as  to  what  work  could  most  wisely  be  under- 
taken, all  of  which  served  as  a  basis  of  pro- 
cedure. These  "assets"  were  gathered  from 
every  state  in  the  Union  and  from  every  pro- 
vince in  Canada.  They  grew  out  of  con- 
ferences with  hospital  staffs,  with  city, 
county,  and  state  medical  societies,  with 
superintendents,  and  with  hospital  trustees. 
In  other  w'ords,  the  program  of  the  College 
was  built  upon  the  cumulative  wisdom  of 
those  concerned  with  it.  As  the  climax  to 
tliis  preliminary  work,  the  State  Committees 
on  Standards  met  in  Chicago  on  October  19 
and  20,  191 7;  and  out  of  this  conference 
grew  the  General  Hospital  Committee  which 
met  in  Wasliington,  December  8  and  9,  1917- 
Some  details  of  these  tw^o  meetings  are  given 
on  page  11,  Bulletin  Vol.  IV,  No.  4. 

After  these  two  meetings  the  program  of 
the  College  took  more  concrete  form.    That 
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program  was,  first,  to  define  a  minimum 
standard;  second,  to  enlist  the  co-operation 
of  the  hospitals  in  the  fulfillment  of  the 
standard,  this  work  to  be  accomplished 
through  personal  \'isits  to  the  hospitals  by 
staff  members  of  the  College;  and  third,  to 
publish  from  time  to  time  the  list  of  hospitals 
throughout  the  two  countries  which  fulfilled 
the  minimum  standard.  The  pubhcation 
of  the  list,  however,  was  not  to  occur  until 
the  hospitals  themselves  generally  approved 
of  such  publication,  each  hospital  ha\-ing 
been  given  full  opportunity  to  meet  the 
standard  under  normal  conditions.  The 
College  anticipates  at  this  time  the  publica- 
tion in  October,  1920,  of  a  fist  of  the  general 
hospitals  of  100  or  more  beds  which  fulfill 
the  standard.  A  similar  Ust  of  the  smaller 
hospitals  is  to  follow  later. 

The  minimum  standard,  in  accordance 
with  tliis  plan,  was  then  defined.  But  this 
standard,  as  just  explained,  has  been  in  pro- 
cess of  coming  gradually  to  hght.  It  grew 
out  of  straight  thinking  of  the  clearest  minds 
in  medical  and  hospital  work  on  this  con- 
tinent. It  is  practicable,  workable,  and  con- 
structive. It  costs  effort  rather  than  money. 
It  safeguards  the  care  of  every  patient  ad- 
mitted to  the  hospital  by  insistence  upon 
competence  on  the  part  of  the  doctor,  by 
thorough  study  and  diagnoses  in  writing  for 
each  case,  and  by  a  checking  up,  at  least  once 
each  month,  of  the  clinical  ser\ace  of  the 
hospital.  It  fixes  responsibility  tliroughout 
the  hospital.  It  calls  for  the  "production 
sheets"  of  the  hospital.  It  encourages  and 
even  compels  research.  It  defines  the  mini- 
mum service  to  the  patient  which,  beyond  all 
debate,  is  considered  essential. 

Above  all,  the  minimum  standard  is  de- 
signed to  bring  a  sense  of  responsibihty  to 
those  who  have  to  do  with  a  hospital,  that 
each  patient  admitted  receives  care  scientif- 
ically sound.  It  is  on  this  basis  that  the 
hospital  may  seek  the  confidence,  good  will, 
and  support  of  its  community;  and  it  is 
through  progress  in  this  line  that  the  medical 
profession  may  most  swiftly  advance  to  its 
rightful  position  in  society. 

The  minimum  standard  as  it  has  been 
adopted  follows: 


THE  MINIMUM  STANDAEB 

1 .  That  physicians  and  surgeons  privileged 
to  practice  in  the  hospital  be  organized  as  a 
definite  group  or  staff.  Such  organization 
has  nothing  to  do  with  the  question  as  to 
whether  the  hospital  is  "open"  or  "closed"; 
nor  need  it  afi'ect  the  various  existing  t\-pes 
of  staff  organization.  The  word  stajf  is  here 
defined  as  the  group  of  doctors  who  practice 
in  the  hospital  inclusive  of  all  groups  such 
as  the  "regular  staff,"  the  "visiting  staff'", 
and  the  "associate  staff." 

2.  That  membership  upon  the  staff  be  re- 
stricted to  physicians  and  surgeons  who  are 

(a)  competent  in  their  respective  fields,  and 

(b)  worthy  in  character  and  in  matters  of 
professional  ethics;  that  in  this  latter  con- 
nection the  practice  of  the  di\i5ion  of  fees, 
under  any  guise  whatever,  be  proliibited. 

3.  That  the  staff'  initiate  and,  with  the  ap- 
proval of  the  governing  board  of  the  hospital, 
adopt  rules,  regulations,  and  policies  govern- 
ing the  professional  work  of  the  hospital; 
that  these  rules,  regulations,  and  policies 
specifically  pro\-ide:  (a)  That  staff  meetings 
be  held  at  least  once  each  month.  (In  large 
hospitals  the  departments  may  choose  to 
meet  separately.)  (b)  That  the  staff"  review 
and  analyze  at  regular  intervals  the  clinical 
experience  of  the  staff  in  the  various  depart- 
ments of  the  hospital,  such  as  mecUcine, 
surgery,  and  obstetrics;  the  clinical  records 
of  patients,  free  and  pay,  to  be  the  basis  for 
such  re\-iew  and  analyses. 

4.  That  accurate  and  complete  case  records 
be  written  for  all  patients  and  filed  in  an  ac- 
cessible manner  in  the  hospital,  a  complete 
case  record  being  one,  except  in  an  emergency, 
which  includes  the  personal  history;  the 
phvsical  examination  with  clinical,  patho- 
logical, and  X-ray  findings  when  indicated; 
the  working  diagnosis,  the  treatment,  medical 
and  surgical;  medical  progress;  condition  on 
discharge,  with  final  diagnosis;  and.  in  case  of 
death,  autopsy  findings  when  available. 

5.  That  clinical  laboratory  facilities  be 
available  for  the  study,  diagnosis,  and  treat- 
ment of  patients,  these  facilities  to  include  at 
least  chemical,  bacteriological,  serological, 
histological,  radiographic,  and  fluoroscopic 
service  in  charge  of  trained  technicians. 
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AS   MEASURED   BY  THE   MINIMUM   STANDARD 


During  the  years  191 8  and  1919  \isitors 
from  the  College,  in  accordance  with  the 
foregoing  program,  \'isited  the  general  hos- 
pitals of  100  or  more  beds  in  the  United  States 
and  Canada.  This  list  includes  671  institu- 
tions, the  names  and  locations  of  which 
are  given  in  Bulletin  Vol.  4,  No.  4. 

The  following  table  indicates  in  condensed 
form  the  findings  of  the  survey  in  the  hos- 
pitals of  TOO  or  more  beds.  In  this  table  671 
hospitals  are  considered.    Of  this  group  198 


hospitals  meet  today  the  minimimi  standard. 
]\Ian3'  of  these  hospitals  have  been  \dsited 
twice  during  the  last  two  years,  and  in  such 
cases  the  second  report  was  utilized  in  the 
table.  In  many  instances,  also,  the  hospitals 
pledged  themselves  to  fultill  the  minimum 
standard  at  the  earliest  practicable  date  and 
later  made  a  signed  report  of  the  extent  of 
their  success.  The  reports  of  the  hospitals 
received  in  tliis  way  are  also  embodied  in 
the  table. 


St.^ff  Meetings,  Case  Records,  aito  CLrNic.\L  L.aboratories  in  General 

HOSPIT.ALS    OF    100    OR    AIORE    BEDS 


I. 

In  United  St.ites 

C.\SE  RECORDS 

Groups 
by  Number 

Hospitals 
in  Each 
Group 

Meeting 
Each 

Laboratories 

Hospitals 

Personal 

Phys. 

Working 

Lab. 

Treat- 
ment or 
Operation 

Progress 

Final 

Meeting 

of  Beds 

History 

Exam. 

Diag. 

Findings 

Note 

Diag. 

Patli. 

X-Ray 

100-149 

282 

01 

131 

117 

112 

181 

17S 

112 

194 

170 

174 

66 

150-199 

133 

49 

67 

56 

54 

95 

93 

56 

97 

96 

95 

37 

200-249 

6S 

27 

30 

31 

27 

40 

40 

-  / 

40 

40 

40 

22 

250-299 

57 

33 

32 

31 

28 

42 

41 

28 

44 

44 

42 

24 

300-349 

24 

13 

13 

12 

12 

18 

iS 

14 

20 

21 

20 

8 

350-399 

II 

6 

6 

6 

5 

6 

6 

5 

6 

6 

6 

3 

400  or  more 

45 

34 

39 

39 

35 

41 

41 

37 

41 

41 

41 

30 

Totals 

617 

253 

318 

292 

273 

423 

417 

270 

442 

418 

418 

190 

2.    In 

Dominion  of  Canad.\ 

100-149 

26 

3 

4 

7 

4 

0 

6 

5 

/ 

S 

8 

2 

150-199 

7 

I 

2 

2 

I 

2 

2 

0 

2 

3 

3 

0 

200-249 

6 

I 

2 

2 

2 

2 

3 

2 

5 

3 

3 

I 

250-299 

3 

I 

2 

2 

I 

3 

3 

I 

3 

3 

3 

I 

300-349 

2 

I 

0 

I 

0 

I 

I 

0 

I 

I 

I 

0 

350-399 

5 

I 

2 

2 

I 

2 

2 

I 

2 

2 

2 

I 

400  or  more 

.■) 

3 

3 

3 

3 

4 

4 

3 

4 

4 

4 

3 

Totals 

54 

II 

15 

19 

12 

20 

21 

12 

24 

24 

24 

8 

1  Number  of  hospitals  in  this  coiiunn  is  reduced  by  failure  in  some  instances  to  take  action  against  division  of  fees. 


PRACTIC.\L  APPLICATION   OF 

The  practical  application  of  the  mini- 
mum standard  to  the  hospital  and  the 
meaning  of  this  standard,  when  in  effective 
operation,  to  the  community,  are  here  con- 
sidered. 

The  primary  purpose  of  nearly  all  hospitals 
is  the  care  of  the  sick  or  injured.  This 
means  that,  as  a  matter  of  policy,  the  hospital 
seeks  to  render  to  each  patient  admitted  the 


THE   MINIMUM   STANDARD 

most  efficient  care  known  to  the  staff  of  the 
hospital.  Hospitals  and  doctors  accept  tliis 
interpretation;  otherwise  the  hospital  would 
be  merely  a  boarding-house  for  the  sick  or 
injured.  Further,  the  trustees  of  the  hospital, 
ha\-ing  accepted  this  policy,  are  responsible 
for  the  administration  of  the  policy;  and  the 
people  of  the  community  have  a  right  not  only 
to  assurance  that  the  pohcy  is  carried  out  but 
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also  to  the  factr.  upon  which  such  assurance  is 
based.  It  is  only  upon  such  a  relationship  of 
mutual  confidence  that  the  hospital  may 
reasonably  ask  the  good  will  and  support  of 
the  community.  Again,  upon  such  a  rela- 
tionship rests  the  ultimate  success  of  the 
hospital.  The  minimum  standard  is  designed 
to  foster  just  this  fundamental  relationship. 

If  the  board  of  trustees  is  responsible  that 
every  patient,  free  or  pay,  in  the  hospital 
receives  the  best  care  known  to  the  staff,  then 
the  board  must  at  frequent  intervals  be  in 
possession  of  the  facts  as  to  the  care  received 
by  the  patients  in  the  hospital.  The  board 
must  know,  for  example,  if  any  unnecessary 
surgical  operations  are  performed  in  the  hos- 
pital; or  if  incompetent  surgical  operations 
are  performed;  or  if  lax,  lazy,  or  incomplete 
diagnoses  are  made.  If  infections  occur,  the 
board  must  know,  as  nearly  as  may  be,  the 
cause  of  the  infection,  and  it  must  know  that 
every  reasonable  effort  is  made  to  remedy  the 
cause.  If  the  time  of  patients  is  wasted  be- 
tween their  admission  to  the  hospital  and  the 
proper  study,  diagnosis,  and  treatment  of 
their  illness,  again  the  board  must  know  the 
facts  and  take  action  promptly  to  prevent 
further  waste  of  this  kind.  Too  frecjuently 
hospital  trustees  consider  that  their  duties  end 
with  the  management  of  the  financial  affairs 
of  the  hospital. 

Now  let  us  suppose  that  in  a  given  city  the 
leading  hospital  has  "put  on  a  campaign"  to 
raise  $100,000,  and  that  the  chamber  of 
commerce,  desiring  to  help  the  hospital,  sends 
its  representative  to  the  trustees  to  ask 
whether  or  not  the  ser\ice  at  the  hospital  is 
what  it  should  be.  In  other  words,  the 
chamber  of  commerce  wants  facts;  it  wants 
the  ''production  sheets"  of  the  cure  and  relief 
of  illness. 

What  can  the  trustees  answer?  If  the  hos- 
pital is  one  which  meets  the  minimum  stand- 
ard, the  trustees  are  in  position  to  say:  "We 
have  the  facts  as  to  the  chnical  successes  and 
failures  in  the  hospital.  We  give  you  these 
facts  and  rest  our  claim  for  support  on 
them." 

But  if  the  hospital  is  one  which  does  not 
meet  the  minimum  standard,  the  trustees 
will  probably  reply:  "We  hope  that  all  of  our 


patients  receive  the  right  sort  of  care.  We 
believe  that  they  do.  But  we  really  know 
very  little  about  the  matter."  This  answer  is 
sentimental  rather  than  businesslike  and  will 
seldom  win  today  the  confidence  of  an  intelh- 
gent  community. 

In  case  of  the  latter  reply  the  chamber  of 
commerce,  and  in  fact  the  entire  community, 
wall  do  well  to  mthhold  support  until  the 
hospital  produces  e\ddence  that  it  is  worth 
wliile.  Among  the  671  general  ho.spitals  of 
100  or  more  beds  in  the  United  States  and 
Canada,  about  468  of  them  cannot  present  at 
this  time  even  a  fairly  complete  analysis  of 
their  clinical  work. 

Let  us  suppose  now  that  the  trustees  of  one 
of  these  468  hospitals  decide  that  they  will 
seek  in  a  businesslike  way  the  confidence 
of  their  community.  What  is  their  pro- 
cedure? 

Can  the  trustees  "inspect"  the  hospital  and 
through  this  means  make  a  report  concerning 
the  chnical  work  in  the  hospital?  The  answer 
is  no. 

What  the  trustees  can  do  is  to  call  the 
doctors  together  who  practice  in  the  hospital 
and  put  the  matter  squarely  up  to  them. 
After  a  statement  of  their  own  responsibility 
in  the  matter,  the  trustees  can  say:  "We 
want  you  to  organize  as  a  group  or  staff  and 
to  create  among  yourselves  a  group-con- 
sciousness (Minimum  Standard,  i).  You  are 
the  experts.  We  ask  that  you  draw  up  rules 
and  regulations  which  if  wisely  administered 
will,  in  }our  judgment,  pro\-ide  for  each  pa- 
tient in  the  hospital  the  highest  service  which 
is  in  your  power  to  give  (Minimum  Standard, 
3).  We  ask,  further,  that  you  meet  as  a  staff 
at  least  once  each  month  and  that  at  these 
meetings  you  anal3'ze  your  work  in  the  hos- 
pital; that  you  find  your  mistakes  or  failures 
and,  in  so  far  as  you  can,  prevent  recurrence 
of  the  same  mistakes  or  failures  (Minimum 
Standard,  3,  a  and  b).  We  ask  your  co-opera- 
tion, your  guidance,  and  your  confidence;  we 
ask  for  the  facts  from  time  to  time  with  regard 
to  the  clinical  ser\'ice  in  the  hospital.  In 
turn,  we  pledge  our  support." 

The  College  in  its  work  among  hospitals  has 
not  found  a  single  group  of  doctors  practicing 
in  a  hospital  who  would  not  respond  gladly  to 


326 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


such  a  request  from  the  governing  board  of 
the  hospital.  Here  and  there  certain  "ob- 
stacles" to  the  plan  are  raised.  The  chief  of 
these  is  that  the  doctors  are  too  busy  to  hold 
regular  meetings  and  analyze  their  work. 
But  in  answer  let  us  ask:  Is  any  doctor  too 
busy  to  give  his  patients  the  best  service  in 
his  power? 

After  the  staflf  has  organized  and  after  it  has 
agreed  upon  rules  and  regulations  governing 
the  professional  work  in  the  hospital,  and  alter 
these  ha\^e  been  appro\ed  by  the  trustees, 
then  it  becomes  the  obligation  of  the  trustees, 
through  the  superintendent  of  the  hospital, 
to  administer  or  to  carry  out  the  rules  and 
regulations.  It  is  essential  that  a  spirit  of 
co-operation  exist  l^etween  the  superintendent 
and  the  stall"  in  the  administration. 

ANALYSIS  OF  CLINICAL  RECORDS 

In  order  to  make  more  clear  what  is  meant 
b}^  an  analysis  of  the  clinical  ser\"ice  of  a  hos- 
pital, let  us  consider  the  following  two  series 
of  loo  operations  for  chronic  appendicitis, 
both  of  which  are  fairly  typical  of  what  hap- 
pens today  in  hospitals. 

In  ho5pital  In  bn=pital 
No.  I  No.  2 

Complete  physical  e.xamination ,  includ- 
ing blood  count  loo  14 
Number  of  consultations  held  41  2 
Working  diagnosis  recorded  in  advance 

of  operation  100  None 

Progress  notes  recorded  by  doctor  100  None 

Incorrect  diagnosis  i  14 

Infections  following  operation  3  i; 

Number  patients  relieved  94  77 

Number  patients  died  3  9 

The  analysis  of  the  cases  treated  in  hos- 
pital No.  I  shows  that  a  complete  ph3sical 
examination  was  made  and  recorded  for  each 
patient;  that  in  order  to  clear  away  doubt  as 
to  the  diagnosis,  consultations  were  held  in 
41  cases;  that  the  working  diagnosis  in  each 
case  were,  then,  in  fairness  to  the  patients, 
recorded  in  the  permanent  records  of  the 
hospital;  that,  after  the  operations,  the  phy- 
sicians or  surgeons  in  charge  of  each  case 
made  or  signed  daily  a  statement  of  the 
progress  of  the  patient;  that  infections  de- 
veloped in  3  cases;  that  4  incorrect  diagnoses 


were  made;  that  the  number  of  patients  ap- 
parently relieved  of  their  illness  was  94;  and 
that  2  of  the  patients  died  follo^\-ing  opera- 
tion. This  record  is  a  credit  to  the  staff  of 
the  hospital. 

The  corresponding  data  are  now  given  for  a 
similar  series  of  cases  in  hospital  No.  2.  The 
data  as  here  presented  could  not  occur  in  a 
hospital  which  meets  the  minimum  stand- 
ard. In  a  hospital  which  meets  the  minimum 
standard,  for  example,  it  is  not  possible  that 
any  patient,  except  in  an  emergency,  will  go 
to  operation  in  advance  of  a  complete  physical 
examination.  But  in  hospital  No.  2  86 
of  the  patients  were  operated  upon  with- 
out a  complete  phj-sical  examination.  They 
were  operated  upon,  it  seems,  after  guess- 
diagnoses  rather  than  after  scientific  chagnoses 
mth  consultations  when  indicated. 

Considering  the  record  of  hospital  No.  2, 
is  there  anything  imreasonable  in  asking  that 
the  staff  meet  at  least  once  each  month,  that 
it  analyze  the  facts  of  its  cUnical  work,  that 
it  determine,  as  nearly  as  may  be,  the  causes 
of  its  failures;  and  that,  demanding  the  sup- 
port of  the  trustees,  it  endeavor  to  remove 
these  causes?  For  example,  12  of  the  cases 
developed  infection.  Whose  cases  were  these? 
What  is  the  nature  of  the  infection  as  indi- 
cated by  laboratory  analysis?  Were  the  cases 
operated  upon  in  rooms  where  pus  cases  had 
also  recently  been  operated  upon?  Is  the  steril- 
ization in  connection  '^'ith  the  operating  room 
effective?  When  was  it  last  tested  and  how? 
What  technique  is  carried  out  in  connection 
wdth  surgical  operations?  And  again,  what 
were  the  reasons  for  the  incorrect  diagnoses? 
Do  they  indicate  a  lack  of  study,  undue 
haste,  or  a  failure  to  make  full  use  of  the 
laboratory  facilities? 

If  the  staff  of  hospital  No.  2  would  in 
dead  earnest  ask  such  questions  as  these  each 
month,  the  percentage  of  infections  would 
undoubtedl}'  decrease.  If  the  staff-re\-iew 
were  really  penetrating,  the  percentage  of 
deaths  would  undoubtedly  decrease.  Matters, 
too,  of  incompetence,  when  the  facts  in- 
dicated incompetence,  would  be  dealt  -with 
in  no  uncertain  manner.  The  staff  would 
become  restricted  (^linimum  Standard,  2). 
The  doctor  scarcelj^  exists  who,  if  incom- 
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petcnt  and  if  his  incompetence  is  brought 
to  light  at  frequent  intervals,  will  not  either 
endeavor  promptly  to  perfect  his  training  or 
retire  from  membership  on  the  staff.  The 
same  principle  is  true  with  regard  to  char- 
acter and  professional  ethics.  Can  any  stalf 
rest  content  with  less  than  its  ma.xinmm 
effort  at  all  times  to  perfect  the  service  of  its 
hospital? 

But  the  division  of  surgery,  or  the  surgical 
cases,  should  not  alone  be  analyzed  by  the 
staff.  l"he  clinical  records  of  non-surgical 
cases  merit  quite  as  much  attention.  The 
study,  diagnosis,  treatment,  and  linal  result 
in  pneumonia  cases,  cases  of  malnutrilicm,  etc., 
should  be  reviewed.  The  services  of  the  ob- 
stetrical department  and  of  the  children's 
department  should,  in  the  same  way,  be  in- 
cluded. 

In  making  analyses  of  cHnical  work,  the 
confidential  character  of  no  record  should  be 
violated.  The  data  for  consideration  of  the 
staff  may  be  taken  from  summary  cards  from 
which  the  names  of  patients  are  omitted. 
See  Bulletin,  Vol.  IV,  No.  i. 

Various  hospital  staffs  at  this  time  are  in 
process  of  finding  out  for  themselves  the 
most  effective  means  of  analyzing  their 
clinical  records.  The  data  as  indicated  on 
page  20,  Bulletin,  Vol.  IV,  No.  4,  are  found 
by  a  number  of  hospitals  to  be  of  stimulat- 
ing value  when  presented  to  the  staffs.  Copies 
of  these  data  are  placed  in  the  hands  of  each 
member  of  the  staff;  point  by  point  the 
data  arc  re\-iewed  and  the  respon.sibility 
for  the  character  of  the  data  is  shared  by 
each  staff"  member. 

In  order  to  compile  the  data  called  for  on 
the  sheet,  it  is  suggested  that  a  daily  reWew  be 
made  of  the  records  of  patients  discharged. 
This  review  will  include  information  under 
each  of  the  headings  of  the  sheet.  When  a  daily 
record  is  kept  in  tliis  fasliion  the  summary  for 
the  month  is  merely  a  matter  of  arithmetic. 

From  tune  to  time  exhibits  are  made  show- 
ing these  data  comparatively  through  a 
series  of  months.  In  addition  to  these  data 
some  definite  report  of  the  laboratory  service  of 
the  hospital  is  helpful.  This  report  should  show 
the  extent  to  which  the  laboratory  is  used; 
and  in  this  connection  questions  as  to  the 


adequacy  and  competence  of  the  laboratory 
service  should  be  raised  by  the  staff.  The 
staff  should  especially  recognize  good  work 
on  the  part  of  the  pathologist.  All  gross 
material  removed  at  operations  should  go 
to  the  pathologist  for  report;  and  the  case 
record  of  each  death  in  the  hospital  together 
with  the  autopsy  record  when  available 
should  be  presented  as  a  routine  at  the  next 
succeeding  staff  meeting. 

l'2xj)lanation  of  the  practical  application  of 
the  miiumum  standard  wliich  grew  out 
of  the  experience  of  the  Staff  at  St.  Vincent's 
Hospital,  Los  Angeles,  and  at  The  Woman's 
Hospital,  New  York,  are  given  in  this  pam- 
phlet. In  this  connection  the  staff  rules  and 
regulations  as  given  in  the  appendix  (Bulle- 
tin Vol.  IV,  No.  4)  may  also  be  helpful. 

THE  DIVISION  OF  FEES 

In  connection,  further,  with  restricting  the 
pri\dlege  of  practice  in  hospitals,  emphasis  is 
placed  upon  the  di\ision  of  fees,  or  fee-spht- 
ting  (Minimum  Standard,  2).  Fee-splitting 
is  the  buying  and  selling  of  patients.  The 
practice  exists  in  various  forms,  but  the  most 
usual  form  is  as  follows:  A  general  prac- 
titioner makes  a  diagnosis  in  which  surgical 
interference  is  indicated.  He  then  refers  the 
patient  to  a  surgeon  for  operation.  The  sur- 
geon operates,  collects  a  fee,  and  sends  to  the 
physician  one-third  or  one-half  of  the  fee, 
this  last  transaction  being  unknown  to  the 
patient.  Sometimes  the  physician  collects 
the  fee  "for  the  surgeon"  and  retains  liis  per- 
centage as  agreed  with  the  surgeon. 

Sometimes  the  fee  is  divided  with  the  ex- 
planation to  the  patient  that  the  physician 
"assists  the  surgeons "'  or  gives  the  anaesthetic. 
In  many  such  instances  the  explanation  is  a 
subterfuge  for  fee-splitting.  A  competent 
surgeon  usually  has  a  regular  assistant  and 
an  anaesthetist  with  whom  he  is  accustomed  to 
work  and  is  more  able  in  this  way  to  do  good 
work  than  if  he  permits  each  referring  doctor 
to  assist  him. 

Undoubtedly  the  phj'sician  should  be  paid 
for  the  study  and  diagnosis  of  a  surgical  case. 
But  he  should  be  paid  directly  for  this  service 
by  the  patient.  In  the  same  way  the  surgeon 
should  be  paid  directly  by  the  patient.    The 


328 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


surgeon  can  frequently  be  of  ser\ace  to  the 
physician  and  to  the  patient  by  explaining  to 
the  patient  the  value  of  the  study  and  diagno- 
sis made  by  the  ph)sician.  But  the  accounts 
of  the  physician  and  of  the  surgeon  should  not 
be  confused  or  rendered  to  the  patient  as  a 
single  statement. 

The  e\-ils  of  fee-sphtting  are,  iirst,  that  it 
makes  for  incompetent  surgery.  The  surgeon 
who  is  party  to  the  practice  gets  his  cases 
usually  not  upon  the  basis  of  merit,  but  upon 
the  basis  of  the  percentage  of  fees  collected 
that  he  will  give  to  the  practitioners.  The 
more  incompetent  he  is,  as  a  rule,  the  larger 
percentage  of  the  fees  he  gives  to  his  co-fee- 
splitters. 

Second,  fee-splitting  makes  for  unnecessary 
surgical  operations.  Under  the  fee-splitting 
system  surgery  becomes  a  commercial  enter- 
prise and  not  a  professional  service.  Both  the 
physician  and  the  surgeon  tend  to  make 
surgical  diagnoses  without  adequate  study, 
and  the  result  is  unnecessary  surgery.  Much 
of  the  unnecessary  surgery  of  our  present  day 
is  due  directly  to  fee-splitting. 

Third,  fee-splitting,  by  introducing  dis- 
honesty into  medical  practice,  lowers  the 
entire  medical  profession  in  the  estimate  of 
the  pubHc.  The  fee-splitter,  for  example,  says 
to  his  patient  that  he  refers  him  to  a  most 
competent  surgeon,  when  he  knows  well 
enough  that  if  he,  the  physician,  were  to  be 
operated  upon,  he  would  select  another  sur- 
geon.   Further,  the  fee-splitter  usually  poses 


before  his  patient  as  ha\'ing  received  little  or 
no  fee  for  his  services  when,  as  a  matter  of 
fact,  he  has  received  a  large  fee  indirectly 
from  the  patient.  He  holds  such  a  fee  really 
as  a  theft. 

Fee-splitting  is  now  prohibited  by  law  in 
the  following  states:  Minnesota,  Wisconsin, 
Nebraska,  West  Virginia,  Alabama,  Ohio, 
Kansas,  Iowa,  Tennessee,  Colorado,  Michi- 
gan, and  Georgia. 

The  great  majority  of  physicians  and  sur- 
geons are  most  sincerely  eager  to  put  an  end 
to  all  fee-splitting.  They  ask  the  hospital 
trustees  to  help  them  in  this  matter  by  ex- 
cluding fee-spUtters  from  the  privileges  of 
practice  in  hospitals. 

The  College  asks  each  hospital  to  make 
clear  to  its  staff  and  to  its  community  a 
definite  policy  against  fee-splitting.  Where 
no  action  has  been  placed  on  record  in  this 
matter,  the  College  suggests  that  the  govern- 
ing boards  of  hospitals  pass  the  following 
resolutions: 

Be  it  resolved.  That  the  practice  of  the 
division  of  fees  is  inconsistent  with  the 

policy  of    Hospital  and  that 

physicians  and  surgeons  who  divide  fees 
are  not  permitted  to  practice  in  the  Hos- 
pital;   and  further, 

Be  it  resolved,  That  a  copy  of  these 
resolutions  be  sent  to  each  physician  and 
surgeon  now  practicing  in  the  Hospital. 
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LOCALIZATION  OR  ELIMINATION  OF  CEREBRAL  TUMORS  BY 

VENTRICULOGRAPHY 

By  WALTf:R  K.  DANDY.  M.D..  Baltimore 

From  the  Johns  Hopkins  Hospital  and  University 


IT  seems  incredible  that  a  brain  tumor  as 
large  as  one's  fist  can  exist  in  cither 
cerebral  hemisphere  and  still  escape 
locaUzation  by  expert  neurologists  and  neu- 
rologic surgeons.  Yet  nearly  all  cerebral  tu- 
mors eventually  attain  this  size,  and  a  very 
high  percentage  of  them  can  neither  be 
accurately  localized  before  operation  nor  be 
found  by  an  exploration  of  the  brain. 

In  a  recent  analysis  of  a  series  of  70  cases 
with  neoplasms  of  the  brain,  Dr.  Heuerand  I' 
have  shown  that  of  45  cases  which  were  pre- 
sumably located  in  the  cerebral  hemispheres, 
20,  or  44.4  per  cent,  escaped  detection  at 
operation;  and  at  the  time  of  that  publication 
we  considered  tliis  a  high  record  in  vcrif^nng 
the  location  of  cerebral  tumors.  This  per- 
centage is  not  strictly  correct,  for  several  of 
the  cases  were  submitted  to  more  than  one 
operation  before  the  tumor  was  disclosed. 
On  the  other  hand,  in  many  cases  which 
seemed  to  present  definite  signs  of  localiza- 
tion, the  tumor  could  not  be  found  because  it 
was  situated  too  deeply  in  the  brain. 

A  more  careful  analysis  of  these  figures 
disclosed  to  an  even  greater  extent  the  limi- 
tations of  the  neurological  signs  which  are 
helpful  in  localizing  brain  tumors.  Nearly 
all  of  the  tumors  which  could  be  localized 
with    certainty  were   in   one  of   three   loca- 

*  Heuer,  G.  J.,  and  Dandy,  W.  E.   A  report  of  seventy  cases  of  brain 
tumor.   Johns  Hopkins  Hosp.  Bull.,  1016.  x.^vi,  224. 


tions,=  in  each  of  which  the  signs  are  pathog- 
nomonic: (i)  hypophyseal  or  third-ventricle 
tumors  gave  the  characteristic  disturbances 
of  the  optic  tracts  and  destruction  of  the  sella 
turcica;  (2)  precentral  or  postcentral  lesions 
were  evident  by  the  contralateral  motor  or 
sensory  (Usturbances ;  and  (3)  neoplasms 
affecting  the  motor  or  sensor\'  speech  centers 
produced  the  typical  deficiencies  of  speech. 
The  remaining  cases  which  were  locaUzed 
exclusively  by  other  methods,  such  as  changes 
in  the  eye-grounds,  chsturbances  of  the  other 
cranial  nerves,  etc.,  really  comprised  a  very 
small  group. 

There  is  only  one  satisfactory  form  of 
treatment  for  brain  tumors,  i.e.,  complete 
operative  extirpation  of  the  tumor.  It  is 
not  conceivable  that  neoplasms  of  the  brain 
ever  disappear  spontaneously  or  are  cured  or 
even  benefited  by  any  form  of  medical  ther- 
apy. Nor,  in  our  experience,  has  radium  or  the 
X-ray  produced  even  temporary  beneficial 
results.  All  attempts  at  medical  treatment 
only  cause  delaj-  which  is  disastrous  to  the 
indi\adual;  just  as  in  the  growth  of  malig- 
nant neoplasms  of  the  breast,  there  is  a  time 
in  the  development  of  the  tumor  when  its 
remov-al  is  possible  and  relatively  easy  and  a 
complete  cure  will  result.    This  opportunit\- 

'These  statements,  of  course,  have  reference  only  to  lesions  of  the  cere- 
bral hemisphere  and  do  not  include  tumors  of  the  brain  stem  or  the 
cerebellum.  This  paper  is  intended  to  consider  only  the  locaUzation 
of  tumors  which  are  supposed  to  be  situated  in  the  cerebral  hemispheres. 
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is  now  too  frequcntl}'  lost  in  tumors  of  the 
brain  because  the  diagnosis  is  made  too  late 
and  because  time  is  lost  in  misdirected  and 
useless  therapy.  The  treatment  of  intracrani- 
al tumors  is  now  i)assini:  through  the  incijv 
ient  and  least  fruitful  stages,  and  is  roughh- 
where  the  treatment  of  breast  tumors  was 
25  years  ago,  or  where  the  treatment  of 
appendicitis  was  ,^0  years  ago.  In  both  of 
these  conditions  the  treatment  has  gradually 
become  exclusively  surgical  and  every  effort 
has  been  directed  toward  an  early  diagnosis. 
The  results  of  these  efforts  are  now  so  thor- 
oughly recognized  that  for  all  delay  in  treat- 
ment the  physician  in  charge  is  held  respon- 
sible. 

When  intracranial  tumors  are  recognized 
and  locaUzed  early,  extirpation  wall  be  rela- 
tively simple  and  the  permanent  results  will 
be  vastly  greater  than  those  of  today.  The 
character  and  position  of  many  tumors  will, 
of  course,  preclude  the  perfect  results  wliich 
obtain  in  the  operative  treatment  of  appendi- 
citis today,  but  they  will  undoubtedly  surpass 
the  operative  results  in  early  malignant  le- 
sions of  the  breast.  Gliomata  arising  very 
deeply  in  the  brain  or  in  \-ital  parts  of  the 
brain  must  still  be  looked  upon  as  hopeless, 
but  the  vast  silent  areas  harbor  most  of  the 
incipient  brain  tumors,  and  from  these  re- 
gions tumors  can  be  removed  with  impunity. 
There  are  even  important  areas  wliich,  with 
proper  caution  and  due  respect,  are  no  longer 
considered  noli  me  taiigere,  and  from  wliich 
tumors  can  be  extirpated  without  permanent 
disabiKty.  At  the  present  time,  the  operative 
procedures  are  greatly  in  advance  of  the 
methods  of  diagnosis,  and  in  competent 
hands  are  fairly  adequate.  Small  enudeable 
brain  tumors  can  be  removed  with  very 
little  danger,  and  even  large  enuclcable  tu- 
mors can  be  remo\'ed  with  but  a  slight  mor- 
tality, though  the  haemorrhages  in  these 
cases  require  an  operator  of  large  experience. 
Small  iiijiltraliiif;  tumors  can  be  removed  with 
the  contiguous  brain  tissues  with  but  little 
danger,  but  there  is  little  chance  of  removing 
a  large  infiltrating  tumor  without  a  recurrence. 
Other  things  being  equal  the  results,  im- 
mediate and  remote,  are  directly  proportional 
to  the  stage  of  growth  of  the  tumor. 


Only  as  a  last  resort  should  an  exploratory 
craniotomy  or  a  decompression  be  done.  A 
subtemporal  decompression,  though  the  sim- 
plest major  cranial  operative  procedure,  is 
often  not  only  a  useless  operation  to  the 
patient  but  is  frequently  accompanied  by  a 
pronounced  injurious  effect.  As  a  routine 
procedure  it  is  questionable  whether  it  does 
more  good  than  harm.  In  all  cases  of  hydro- 
cephalus no  relief  can  possibly  result,  for  the 
cause  of  the  hydrocephalus  nearly  always 
being  in  the  brain  stem,  is  unaffected  and  the 
ventricular  dilatation  continues  to  increase  as 
rapidly  as  the  extra  space  afforded  by  the 
bony  defect  will  permit.  This  of  course  causes 
greater  brain  destruction.  In  advanced  cases 
the  result  is  not  infrequently  fatal,  particularly 
so  when  the  larger  procedure  of  a  combined 
exploration  and  decompression  is  perfornred. 
To  perform  a  decompression  or  an  explora- 
tion, an  internal  hydrocephalus  should  al- 
ways be  excluded.  If  a  hydrocephalus  is 
present  a  cerebellar  exploration  is  usually, 
though  not  invariably,  indicated.  But  here 
again  the  question  of  diagnosis  is  all  im- 
portant. It  is  frequently  just  as  difficult  to 
tell  whether  a  lesion  is  in  the  cerebral  or 
cerebellar  hemispheres  as  it  is  to  define  its 
exact  location. 

At  best  a  decompression  is  only  palHative 
treatment  and  by  the  delay  between  the  time 
at  which  a  decompression  is  made  for  a  so- 
called  unlocalizable  tumor  and  the  later 
operation  for  its  removal,  after  self-localiza- 
tion, the  patient's  chances  of  a  complete 
cure  have  dwindled  tremendously.  The  crux 
of  the  whole  matter  is  that  no  brain  tumor 
can  be  cured  without  operative  removal; 
and  that  the  earlier  the  diagnosis  and  locaUza- 
tion  is  made  the  better  the  chances  of  a  cure. 
The  future  outlook  in  the  treatment  of  brain 
tumors  is  dependent  almost  entirely  upon 
early  recognition  and  localization  of  the 
tumor. 

In  a  recent  pubUcation  by  the  author,  a 
new  method — ventriculography  or  pneumo- 
ventriculography — was  introduced,  by  which 
it  was  hoped  that  intracranial  localization 
would  be  greatly  assisted.  At  that  time  the 
procedure  had  been  tried  in  only  a  few 
cases,  but  the  results  were  such  as  to  indicate 
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alluring  probabilities.  I  now  hope  to  show 
the  efficiency  of  this  method  in  cerebral  le- 
sions and  where  all  other  means  at  our 
command  have  failed  to  localize  the  growth. 
I  venture  the  prediction  that  by  an  intelligent 
use  of  this  method'  in  the  hands  of  compe- 
tent neurological  surgeons  but  few  cere- 
bral tumors  will  escape  locahzation.  Dur- 
ing the  past  two  years  I  have  completely 
removed  over  twenty  brain  tumors  in  Pro- 
fessor Halsted's  ser\-ice.  Many  more  have 
been  partially  removed  or  treated  by  palli- 
ative procedures.  ]Many  of  the  tumors 
treated  partially,  and  therefore  unsatisfacto- 
rily, could  have  been  completely  removed  had 
they  been  received  earlier.  The  time  will 
come  when  it  will  be  just  as  reprehensible 
for  a  physician  to  delay  the  proper  treatment 
in  a  case  of  brain  tumor  as  it  is  now  to  await 
developments  in  a  case  of  acute  appendicitis. 
When  one  considers  the  terrible  train  of 
events  which  must  ine\itably  follow  the 
development  of  a  brain  tumor — blindness, 
headache,  paralysis,  aphasia,  etc. —  the  burden 
of  the  delay  must  fall  hea\il>'  upon  those  who 
are  responsible  for  the  failure  correctly  to 
diagnose  the  lesion  or  at  least  for  the  neglect 
in  sending  the  patient  to  a  competent  neurol- 
ogist or  neurological  surgeon. 

PROCEDURE  FOR   LOC.\LIZ.\TIOX  OF  THE 
TUMOR    BY    VENTRICULOGR.-\PHY 

Each  lateral  ventricle  occupies  a  large  area 
in  the  interior  of  either  cerebral  hemisphere. 
It  is  e\ident  that  a  tumor  of  any  size  situated 
in  either  cerebral  hemisphere  will  modify 
the  shape,  size,  and  position  of  the  corres- 
ponding lateral  ventricle.  Quite  frequently 
the  lateral  ventricle  in  the  opposite  hemisphere 
will  be  dislocated  and  its  size  also  will  be 
greatly  modilied.  These  changes  in  the 
ventricles,  both  homolateral  and  contra- 
lateral, yield  many  opportunities  for  locating 
brain  tumors  b}-  ventriculography.  Fortun- 
ately following  the  injection  of  air  into  one 
lateral  ventricle,  it  is  possible  to  obtain  a 
roentgenogram  of  each  lateral  ventricle  sepa- 
rately,  and  thus  determine  alterations  pro- 

'Da.vdv.  W.  E.  \'entriculofrraphy  following  the  injection  of  air  into 
the  celebi^I  ventricles.  .\nn.  Surg..  loiS.  Ixviii.  5-11:  fluoroscopy  of 
the  cerebral  ventricles.  Johns  Hopkins  Hosp.  Bull.,  ipig,  xx.x,  20-3.^: 
roentgenography  of  the  brain  after  injection  of  air  into  the  spinal 
canal.   .\nn.  Surg.,  igig.  October. 


duccdbya  tumor  in  either  cerebral  hemisphere. 
Owing  to  the  angles  of  the  ventricular  .system, 
it  is  possible  to  till  only  one  lateral  ventricle 
with  air  when  the  head  is  in  a  given  position. 
After  a  roentgenogram  has  been  taken,  the 
head  must  be  carefully  turned  in  such  a 
manner  that  the  air  can  pass  the  various 
ventricular  angles  and  the  interventricular 
foramina  (of  Monro)  and  the  third  ventricle, 
and  thus  reach  the  opposite  lateral  ventricle. 
After  a  lateral  \'iew  of  each  ventricle  has  been 
photographed,  the  head  should  again  be 
carefully  turned  in  order  to  direct  the  air  into 
the  anterior  horns  of  both  lateral  ventricles; 
the  occiput  will  then  be  on  the  plate  and  the 
roentgenogram  will  give  the  size,  shape,  and 
position  of  the  anterior  part  of  both  lateral 
ventricles.  Then  by  placing  the  forehead  on 
the  plate,  the  size  and  position  of  the  body, 
and  of  the  posterior  and  descending  horns, 
can  be  demonstratetl.  It  would  seem  that 
most  tumors  must  give  some  manifestations 
of  their  presence  in  one  of  these  \dews,  and 
the  findings  must  therefore  absolutely  in- 
dicate the  position  of  the  tumor. 

To  introduce  air  into  the  ventricles  of  an 
adult,  it  is  of  course  necessary  to  make  an 
opening  in  the  skull.  This  can  be  done  either 
under  local  or  general  anscsthesia,  the  choice 
largely  depending  upon  the  parient.  Per- 
sonally, I  prefer  local  ana-sthesia  with  a  re- 
sponsive padent.  The  procedure  need  be 
but  sUghtly  painful  and  after  transferring 
the  patient  to  the  X-ray  room  his  co-operation 
eliminates  respiratory  movements  and  allows 
a  much  better  exposure;  moreover  a  con- 
siderable period  of  anesthesia  is  avoided  dur- 
ing the  time  necessary  to  dress  the  wound  and 
transfer  the  patient  to  the  X-ray  room, 

A  ventriculogram  will  in  many  cases  at 
once  tell  whether  the  tumor  is  cerebral  or 
cerebellar.  In  the  latter  cases  an  internal 
hydrocephalus  will  be  e\ident  by  the  sjth- 
metrically  enlarged  lateral  ventricles. 

In  some  cases  it  will  be  found  that  the  size 
of  the  ventricle  has  been  so  reduced  that  it  is 
impossible  to  withdraw  sufficient  fluid  to 
make  the  injection  of  air  a  safe  procedure. 
It  is  then  best  to  make  a  ventricular  puncture 
on  the  opposite  side  and  inject  air  into  this 
ventricle,  though  occasionally  both  ventricles 
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are  too  small.  Not  infrequently  we  can  lo- 
calize a  tumor  merely  by  the  difference  in 
size  of  the  two  lateral  Ncntricles  as  ileterniined 
by  the  ventricular  puncture  or  often  by  the 
abnormal  position  at  which  either  \entricle 
may  be  reached.  In  a  general  way  a  very 
small  \entricle  is  presum])tive  though  of 
course  not  absolute  evidence  of  a  cerebral  as 
against  a  cerebellar  tumor  or  a  tumor  of  the 
brain  stem;  when  there  is  a  difference  in  the 
size  of  the  two  lateral  ventricles  the  tumor  is 
usually  on  the  side  of  the  smallest  \-entricle. 
Even  a  bilateral  ventricular  puncture,  which 
is  only  occasionally  necessary,  is  a  small 
procedure  compared  to  an  exploratory  cra- 
niotomy or  even  to  a  decompression,  and  the 
results  obtained  in  localization  of  the  growth 
not  infrequently  make  the  puncture  far  more 
valuable  than  an  exploratory  craniotomy. 
In  infants  and  very  young  children,  a  punc- 
ture can  be  made  through  an  open  fontanelle 
or  through  sutures  which  have  been  separated 
by  tJhe  abnormal  pressure. 

During  the  past  six  months  I  have  used 
ventriculography  in  over  seventy-live  cases 
from  Professor  Halsted's  clinic.  The  major- 
ity of  these  cases  had  hydrocephalus;  in 
many  cases  ventricular  dilatation  was  suspect- 
ed and  the  injection  of  air  made  the  diagnosis 
certain.  In  many  others  the  injection  was 
made  in  order  to  determine  whether  the 
disease  was  progressive  or  stationary,  in 
other  words,  as  a  means  to  determine  whether 
or  not  operative  treatment  should  beinstituted. 
These  cases  will  not  be  considered  here  but 
will  appear  in  a  subsequent  paper.  I  shall 
describe  here  only  the  instances  of  tumors  in 
the  cerebral  hemispheres  or  for  very  strong 
reasons  suspected  of  being  located  there,  and 
only  those  in  which  the  \entriculogram  has 
been  the  sole  means  of  diagnosis.  In  many  cases 
the  locaHzation  of  the  growth  has  been  easily 
determined  by  signs  and  symptoms  and  in 
suchinstances  there  is  at  present  no  purpose  in 
instituting  ventriculography,  though  I  feel 
that  eventually  this  method  may  be  important 
in  differentiating  the  type  of  tumor  and  de- 
termining the  kind  of  operative  treatment 
which  is  necessary,  Tliis  possibility  is  strongly 
suggested  by  two  of  the  cases  which  will  be 
described,  but  such  a  decisive  stand  in  treat- 


ment, which  in  many  cases  might  eliminate 
exploration  of  the  tumor,  will  only  be  de- 
termined by  an  extensive  experience  in  the 
interpretation  of  the  X-ray  findings  in  a  large 
series  of  brain  tumors. 

Five  cases  are  described  here,  each  repre- 
senting entirely  different  lin< lings  and  showing 
the  range  of  usefulness  of  this  procedure 
when  tumors  of  the  cerebral  hemisphere  are 
suspected.  Ventriculography  will  be  seen  to 
exclude  a  cerebral  tumor  when  the  lesion 
is  situated  elsewhere;  precisely  to  locate  the 
tumor  when  it  exists  in  either  cerebral  hemi- 
sphere. In  two  of  these  cases  there  was  no 
localizing  sign  by  which  the  location  of  the 
tumors  was  even  suspected.  In  both,  the 
ventriculograms  showed  the  precise  location 
of  the  growth.  In  one  case  the  tumor  was 
entirely  removed  and  the  patient  is  now  well; 
he  had  previously  submitted  to  two  explora- 
tor}-  craniotomies  but  the  tumor  could  not  be 
found.  In  the  second  case  a  decompression  had 
been  done;  after  localization  of  the  tumor  by  a 
ventriculogram,  a  very  large  infiltrating 
glioma  was  found  at  operation  but  could  not 
be  removed  The  patient  was  spared  further 
useless  operations  by  the  ventriculographic 
localization  of  the  tumor.  In  a  third  case  the 
signs  were  differently  interpreted;  a  large 
localized  bulging  in  the  right  temple  seemed 
to  indicate  an  underlying  tumor.  There  was 
a  complete  sensory  and  motor  paralysis  of  the 
trigeminal  nerve  which  could  have  resulted 
from  pressure  on  the  gasserian  gangUon;  or 
the  paralysis  might  have  been  due  to  involve- 
ment of  the  trigeminal  root  in  the  posterior 
cranial  fossa.  The  ventriculogram  conclusive- 
ly determined  the  location.  In  a  fourth  case, 
an  exploratory  craniotomy  in  a  case  of  focal 
epilepsy  disclosed  a  greatly  dilated  ventricle — 
apparently  hydrocephalus;  subsequently  the 
ventricles  were  injected  with  air  and  the 
ventricular  dilatation  was  found  to  be  uni- 
lateral— a  very  rare  condition.  A  fifth  case 
can  hardly  be  included  as  a  result  following 
ventriculography  for  air  could  not  be  injected, 
but  the  attempt  at  the  procedure  was  re- 
sponsible for  locating  the  tumor.  The  ven- 
tricle was  found  by  a  ventricular  puncture  to 
be  markedly  dislocated  to  the  left,  but  it  was 
so  small  that  only  a  few  drops  of  fluid  could 
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be  obtained  from  the  laeedlc.  L'ndcr  such 
conditions  it  is  not  safe  to  inject  air.  The 
dislocated  position  of  the  ventricle  could  only 
be  caused  by  a  tunaor  in  the  opposite  side  of 
the  brain.  The  extremely  small  size  of  the 
ventricle  must  be  due  to  the  intracranial 
pressure  produced  by  the  tumor.  The  neo- 
plasm was  found  in  the  right  prefrontal 
region  and  completely  removed. 

LOCALIZ.\TION    OF  .\  TUMOR    IX  THE  OCCIPITAL 
LOBE,  BY  VEXTRICCLOGRAPHV 

The  difficulties  and  ofttimes  the  impos- 
sibilities of  correctly  localizing  a  brain  tumor 
bv  the  older  methods  and  the  simi^licity  of 
making  the  diagnosis  by  ventriculography 
will  be  seen  in  the  observations  which  follow. 

.\  sallow  young  man  of  23,  consulted  me  for 
disturbances  caused  by  a  tumor  of  the  brain.  The 
diagnosis  of  a  cerebellar  tumor  had  been  made  by 
one  of  .\merica's  foremost  neurological  surgeons  and 
a  cerebellar  operation  performed  by  him  one  year 
previously;  the  tumor  was  not  found  and  conse- 
quently no  relief  was  obtained.  A  year  later  he 
complained  of  constant  headaches,  with  severe 
periodic  e.xaccrbalions.  and  particularly  of  a  pro- 
gressive loss  of  vision.  That  the  patient  had  a  brain 
tumor  was  evident  at  a  glance.  .\  huge  cerebellar 
hernia  had  followed  the  first  operation  and  at  once 
indicated  a  high  degree  of  intracranial  pressure. 
There  was  a  bilateral  choked  disc  measuring  6 
diopters  in  each  eye.  But  the  position  of  the  tumor 
was  obscure.  The  only  real  objective  finding  was  a 
complete  deafness  on  the  right  side;  bone  conduction 
as  well  as  air  conduction  was  entirely  absent.  There 
was  a  suggestive  Romberg:  at   times  a  slight   fine 


Fig.  2.    \"entriculogram  sliowing  cross  section  of  both 
lateral  ventricles,  also  normal. 

nystagmus,  and  a  suggestive  bilateral  ataxia  of 
the  fingers.  The  patient  insisted  that  the  deaf- 
ness followed  the  operation.  He  was  sure  of  this 
because  he  had  been  in  the  telephone  business  and 
had  used  both  ears  equally  well;  moreover  the 
deafness  was  noticed  immediately  after  recovery 
from  the  cerebellar  operation.  The  subjective  symp- 
toms were  equally  confusing  and  at  that  time  could 
not  be  correlated  into  the  results  of  a  single  in- 
tracranial lesion.  His  illness  dated  back  4  years,  at 
which  time  severe  attacks  of  bifrontal  headaches 
and  vomiting  occurred  periodically  and  steadily 
progressed  in  frequency  and  severity.  Si.xteen 
months  ago  diplopia  appeared  and  after  lasting  for 
2  weeks,  disappeared  and  never  returned.  One 
month  later  the  left  half  of  the  face  became  anaes- 
thetic over  night.  He  claims  the  left  side  of  the 
face  was  paralyzed  also.  (He  says  he  could  not  close 
the  left  eyelid  and  the  left  corner  of  his  mouth 
drooped.)  The  sensory  chang.  was  quite  typically 
confined  to  the  trigeminal  area,  ending  sharply  at 
the  midline.  The  sensory  (and  motor)  changes  of 
the  face  lasted  about  two  weeks.  The  left  side  of 
the  face  is  still  subjectively  slightly  numb,  but  there 
is  no  objective  sensory  or  motor  difTerence  between 
the  two  sides.  There  was  a  sudden  exacerbation  of 
the  headaches  at  the  time  of  onset  of  these  facial 
disturbances  and  vision  then  began  steadily  to 
diminish  first  in  the  left  eye.  later  in  the  right.  It 
is  worthy  of  note  that  neither  arm  nor  leg  were 
affected  at  this  lime  or  subsequently.  Two  months 
after  the  onset  of  th  se  symptoms,  the  previously 
mentioned  cerebellar  operation  was  performed. 
P'our   months   later   the   patient    had   a   convulsion 
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Fig.  3.  Photograph  of  a  young  man  from  whom  an 
encapsulated  tumor  was  comoletely  removed  from  the 
left  occipital  lobe.  It  is  now  two  \-ears  since  the  operation, 
he  is  perfectly  well  and  again  at  work.  Prior  to  the  success- 
ful operation  two  exploratory  cerebellar  operations  had 
been  performed,  one  elsewhere,  the  second  by  myself. 
The  tumor  was  tmally  located  solely  by  ventriculography. 
The  succeeding  photographs  graphically  show  the  trials 
undergone  by  the  patient  pending  a  correct  localization 
of  the  tumor.  The  following  ventriculograms  demonstrate 
the  simplicity  of  localization  by  air  injection. 

and  remained  comatose  for  4  days.  No  localizing 
signs  were  noticed  b)'  anyone  during  the  convulsion. 
The  patient  insists  that  following  this  period  of  coma 
the  large  occipital  hernia  which  resulted  from  the 
operation  almost  disappeared  and  later  gradually 
resumed  its  natural  fullness  and  hardness.  There 
had  been  a  sHght  disturbance  of  gait  with  a  tendency 
to  stagger;  but  it  was  inconstant  and  the  patient 
thought  it  no  more  than  his  general  weakness  could 
easily  explain.  No  staggering  had  been  observed  by 
his  friends.  The  visual  fields  showed  great  restriction 
of  vision  in  both  eyes.  There  was  only  slight  vision 
for  color  in  the  left  eye  and  this  seemed  to  show  a 
nasal  hemianopsia;  this  was  not  considered  signif- 
icant because  it  was  the  terminal  phase  of  color 
vision  and  the  field  of  vision  in  the  right  eye  showed 
no  such  form.  A  slight  grade  of  convolutional 
atrophy  was  present  in  the  skull,  indicating  that  an 
intracranial  pressure  existed. 

The  problem  then  was  how  much  reliance 
to  place  upon  the  patient's  subjective  sensa- 
tions, which  seemed  paradoxical.  It  was 
difficult  to  see  how  a  complete  deafness  could 
result  on  the  right  side  from  the  operation  as 
he  had  claimed.  It  was  impossible  to  put 
much  confidence  in  his  assertion  that  the 
left  side  of  the  face  was  paralyzed  (facial 
nerve).  He  might  easily  have  thought  his 
face  was  paralyzed  because  of  anaesthesia; 
or   as   happens   most    frequently    the    facial 


])aralysis,  if  present,  may  have  been  on  the 
opposite  side.  As  is  well  known  patients  and 
even  physicians  often  mistake  the  side  of 
facial  paralysis.  If  the  left  trigeminal  nerve 
(Y)  had  been  paralyzed.  ob\iously  the  right 
auditory  ner\e  (VIII)  could  not  be  destroyed 
by  the  same  lesion.  The  patient  could  not 
by  any  possibility  mistake  the  side  which  had 
been  ana'sthetic  (cranial  nerve  Y).  If  the 
facial  ner\-e  paralysis  had  been  present  and 
had  been  on  the  left  side  it  seemed  conceivable 
that  a  lesion  in  the  left  cerebellopontile  angle 
could  explain  the  anesthesia  and  facial 
paralysis,  but  it  would  be  necessary  to  disregard 
entirely  the  right  auditory  paralysis  (nerve 
YIII)  which  he  claimed  had  followed  the 
operation.  On  the  other  hand  if  the  auditory 
paralysis  (nerve  \TII)  had  resulted  from  the 
tumor  and  not  from  the  operation  a  cerebello- 
pontile tumor  could  explain  it  and  also  a 
possible  right  facial  palsy  (YII)  but  not  the 
ana'sthesia  of  the  left  side  of  the  face  (V).  In 
either  case  it  seemed  most  probable  that  the 
tumor  was  located  in  either  cerebellopontile 
angle  or  possibly  in  a  lobe  of  the  cerebellum. 
To  support  this  was  the  transient  nystagmus, 
suggestive  Romberg  and  ataxia,  and  possibly 
a  slight  staggering  gait.  Transitory  hemian- 
a'sthesia  of  the  face  and  facial  paralysis  are 
not  uncommon  in  angle  tumors.  The  absence 
of  sensory  or  motor  weakness  of  the  arm  and 
leg  seemed  to  indicate  that  any  facial  paralysis 
must  be  a  peripheral  involvement  of  the  facial 
nerve  (VII)  rather  than  involvement  of  the 
facial  area  of  the  pyramidal  tract. 

As  a  result  of  these  deductions  I  was  led 
again  to  explore  the  cerebellar  region.  It 
seemed  either  that  the  tumor  might  have  been 
overlooked  by  the  previous  operator  or  that 
a  tumor  lying  deeply  in  the  cerebellum  might 
by  this  time  have  grown  nearer  the  surface. 
All  these  presumptions  and  analyses  proved 
false.  A  thorough  exploration  of  the  cere- 
bellar region  and  both  cerebellopontile  re- 
cesses revealed  no  evidence  of  a  tumor.  The 
foramen  of  Alagendie  was  normal.  The  large 
hernia  was  mainly  due  to  an  enormous  col- 
lection of  cerebrospinal  fluid,  which  of  course 
would  inevitably  reform.  Though  greatly 
disappointed  at  the  negative  outcome  of  two 
big  operations,  the  patient  still  hoped  for  a 
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Fig.  4.  Ventriculogram  showing  right  lateral  ventricle 
in  patient  shown  in  Fig.  3.  The  ventricle  is  probably 
slightly  clilate<i. 

diagnosis  which  we  saw  little  hope  of  attain- 
ing. A  ray  of  hope  appeared  in  ventriculog- 
raphy, but  its  value  at  that  time  had  not  been 
tried.  The  procedure  was  mentioned  as  a 
possibility  to  the  patient;  its  uncertainties 
and  possible  dangers  were  emphasized.  He 
eagerly  grasped  the  opportunity. 

Seventy-five  cubic  centimeters  of  cere- 
brospinal fluid  were  removed  from  the  right 
ventricle  and  an  equal  amount  of  air  sub- 
stituted. Roentgenograms  of  both  right  and 
left  lateral  ventricles  were  taken,  first  in 
profile  and  then  in  an  anteroposterior  view. 
The  shape  of  the  right  lateral  ventricle  is 
normal  although  it  may  be  slightly  enlarged 
(Fig.  4).  (The  normal  variations  in  size  of 
the  lateral  ventricles  have  not  yet  been 
accurately  determined.)  The  size  of  the  left 
lateral  ventricle  was  the  same  as  the  right 
but  it  suddenly  ended  near  the  middle  of  the 
body  of  the  ventricle  (Fig.  5).  The  anterior 
horn  and  the  anterior  portion  of  the  body  of 
the  left  ventricle  were  almost  exactly  like  the 
corresponding  parts  of  the  right  ventricle, 
but  no  air  reached  the  posterior  end  of  the 
body,  the  posterior  horn  or  the  descending 
horn  of  the  left  ventricle.  These  portions  of 
the  ventricle  therefore  threw  no  shadows  and 
were  absent  in  the  roentgenogram.  The  air 
shadow  terminated  at  a  sharp  curved  line, 
with  concavity  directed  forward.  These 
findings  could  admit  of  but  one  interpretation 


Fig.  5.  Ventriculogram  of  left  lateral  ventricle  of  same 
patient.  It  will  be  seen  that  the  posterior  and  descending 
horns  of  this  ventricle  are  absent  and  that  the  body  of  the 
ventricle  ends  posteriorly  in  a  vcr>'  sharp  convex  line. 
The  tumor  has  occluded  the  ventricle  and  fills  the  space 
posterior  to  the  ventricular  shadow  (see  dotted  line).  The 
sharp  line  of  demarcation  indicates  an  encapsulated  and 
therefore  removable  tumor,  u,  Posterior  part  of  the  body 
of  the  ventricle. 

— the  tumor  had  completely  occluded  the 
body  of  the  ventricle  and  had  prevented  the 
air  reaching  the  posterior  and  descending 
horn.  The  tumor  must,  therefore,  be  situated 
in  the  left  occipital  lobe.  The  anteroposterior 
\entriculogram  (Fig.  6)  shows  the  left  ven- 
tricle pushed  toward  the  right  and  partially 
occupying  the  right  half  of  the  cranial  cham- 
ber. The  right  ventricle  is  also  dislocated 
farther  to  the  right  than  its  normal  position. 
The  anteroposterior  ventriculogram  alone 
would  have  shown  the  tumor  to  be  in  the  left 
cerebral  hemisphere,  but  the  lateral  view  of 
the  left  ventricle  disclosed  the  e.xact  location 
of  the  tumor. 

As  a  subsequent  operation  a  craniotomy  was 
performed  directly  over  the  tumor  in  the  left 
occipital  lobe  (Fig.  g).  An  area  of  tumor 
about  I  by  i  centimeter  reached  the  surface  of 
the  brain.  After  circumvection  of  the  blood 
vessels,  the  cortex  over  the  tumor  was 
divided  and  the  tumor  readily  shelled  out  of 
its  bed  ( Fig.  8).  It  was  perfectly  encapsulated 
except  at  one  point;  here  the  tumor  arose 
from  the  ependyma  in  the  upper  outer  wall 
of  the  descending  horn,  near  its  junction  with 
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Fig.  6.  Anteroposterior  ventriculogram  of  same  patient. 
Both  ventricles  are  pushed  far  to  the  right  side  (the  tumor 
is  in  the  left  occipital  lobe).  The  left  ventricle,  b,  is  well 
over  the  mid-line  and  partially  occupies  the  left  side  of  the 
cranial  chamber,    a.  Right  ventricle. 

the  posterior  horn.  It  was,  of  course,  neces- 
sary to  open  the  ventricle  widely  and  thor- 
oughly resect  the  wall  of  the  ventricle  from 
which  the  tumor  arose  The  glomus  of  the 
choroid  plexus  had  attached  itself  to  the 
tumor.  It  was  stripped  away  and  left  intact. 
The  ventricle  was  apparently  completely 
occluded  by  the  intruding  growth.  The 
descending  horn  of  the  ventricle  was  definitely 
enlarged  (localized  hydrocephalus);  the  body 
of  the  ventricle  was  well  over  to  the  right  of 
the  midline  exactly  as  the  anteroposterior  ven- 
triculogram had  indicated.  The  entire  tumor 
with  the  wall  of  the  \entricle  was  removed.  It 
is  now  two  years  since  the  operation  and  the 
patient  is  perfectly  well  and  at  work.  There 
has  also  been  a  marked  restoration  of  vision. 
In  the  light  of  the  operative  findings,  it  is 
now  e\ddent  that  the  patient's  history  was 
largely  correct,  but  I  am  still  uncertain  about 
the  facial  paralysis.  The  auditory  nerve 
paralysis  (nerve  VIII)  undoubtedly  resulted 
in  some  way  from  his  first  operation.  The  sud- 
den but  transient  attack  of  severe  headache, 
vomiting,  left  trigeminal  anaesthesia  (nerve 
V)  was  due  to  a  sudden  occlusion  of  the  ven- 
tricle by  the  ingrowing  tumor.  A  left  facial 
paralysis  (nerve  VII)  could  not  by  any  chance 


I'ig.  7.  The  interior  of  the  tumor  contained  a  cyst  which 
was  accidentally  punctured.  The  cyst  was  then  tilled  with 
air.  The  roentgenogram  shows  the  size  and  position  of  the 
cyst,  and  gives  some  idea  of  the  position  of  the  tumor.  The 
solid  part  of  the  tumor  extended  to  the  surface  of  the  brain, 
and  the  anterior  and  inferior  limits  extend  somewhat 
be\-ond  the  cyst  shadow.    (See  tumor  outline  in  Figure  5.) 

have  occurred.  A  right  facial  paralysis  is 
conceivable  from  pressure  of  the  localized 
hydrocephalus,  on  the  face  center  of  the 
pyramidal  tract,  but  this  hardly  seems  prob- 
able. He  probably  mistook  the  anaesthesia 
for  motor  paralysis.  The  block  in  the  ventricle 
had  produced  an  acute  hydrocephalus  local- 
ized to  the  descending  horn  of  the  ventricle 
(because  the  ventricle  is  situated  distal  to  the 
obstruction).  This  sudden  localized  hydro- 
cephalus compressed  the  gasserian  gangUon 
or  the  three  branches  of  the  ganglion,  pro- 
ducing the  left  trigeminal  anaesthesia.  The 
tumor  was  situated  too  far  posteriorly  to  have 
produced  direct  pressure  on  the  gasserian 
ganglion.  A  channel  in  the  ventricle  subse- 
quently opened  and  the  sensory  and  possibly 
motor  paralyses  were  reUeved  to  a  great  ex- 
tent. The  enlargement  of  the  descending  horn 
is  now  understood,  for  there  is  onh-  one  outlet 
for  the  cerebrospinal  fluid  in  the  descending 
horn  and  that  is  into  the  body  of  the  ventricle. 

DIFFERENTIAL  DIAGNOSIS  BETWEEN  A  TUMOR 
IN  THE  TEMPORAL  FOSSA  AND  THE  CERE- 
BELLOPONTILE  ANGLE 

The  above  localization  of  a  cerebral  tumor 
when  a  cerebellar  neoplasm  is  suspected,  has 
a  counterpart  in  the  following  diagnosis  of  a 
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cerebellar  tumor  when  a  temporal  lobe  tumor 
is  suspected.  At  least  there  are  very  valid 
reasons  for  the  diflerences  of  opinion  in  the 
diagnosis. 

A  girl  of  13  had  suffered  from  headaches  most  of 
her  Hfe,  but  during  the  past  3  years  they  had  become 
gradually  more  violent.  There  were  numerous 
spells  of  projectile  vomiting.  Since  childhood  a 
large  swelling  in  the  right  temple  had  caused  a 
marked  facial  disfigurement.  Diplopia  had  been 
present  at  times.  Only  recently  signs  of  cerebellar 
involvement  had  appeared.  There  was  a  definite 
Romberg  with  tendency  to  fall  to  the  right;  stag- 
gering gait  with  tendency  to  waver  toward  the 
right;  a  slight  but  definite  ataxia  of  the  right  hand; 
a  slight  diminution  in  hearing  on  the  right;  adiado- 
chocinesia,  and  nystagmus.  .\11  these  were  out- 
spoken objective  evidences  that  the  cerebellum 
was  involved.  There  was  a  bilateral  choked  disc  which 
measured  six  diopters  in  each  eye.  But  the  outstand- 
ing features  of  the  case  were  the  large  boss  in  the 
right  temporal  region  (Fig.  12)  a  complete  sensory 
and  motor  paralysis  of  the  fifth  nerve  and  a  right 
facial  paralysis  which  was  also  nearly  complete. 
The  boss  and  the  anaesthesia  had  been  present  for 
several  years.  The  masseter  and  temporal  muscles 
were  completely  atrophied  on  the  right  side  there 
being  no  muscular  response  whatever;  the  anaes- 
thesia over  the  entire  trigeminal  area  was  complete 
Taste  was  lost  on  the  anterior  two-thirds  of  the 
tongue.  The  right  corneal  retiex  was  absent.  There 
was  no  hemianopsia,  but  a  general  restriction  of  the 
visual  fields  and  of  the  visual  acuity.  Hearing  was 
present  but  less  acute  on  the  right.  There  were  two 
possible  locations  for  the  growth  and  plausible 
reasons  for  each  diagnosis.  During  the  previous 
three  years  she  had  been  to  two  very  prominent 
surgeons,  each  of  whom  had  wished  to  remove  the 
tumor  mass  from  the  temporal  region.  They  thought 
the  growth  was  a  bony  tumor  which  had  originated 
there,  and  in  its  later  grow  th  had  projected  into  the 
cerebellar  fossa,  producing  the  cerebellar  signs  of 
comparatively  recent  onset.  There  were  three  very 
good  reasons  for  this  diagnosis.  First,  the  large 
local  protuberance  had  all  the  appearance  of  a 
tumor;  second,  the  complete  paralysis  of  the  trigemin- 
al nerve  and  its  long  duration  before  the  more  recent 
involvement  of  the  other  cranial  nerves  particularly 
the  facial  nerve  (VH),  and  the  auditory  nerve 
(VTII)  which  arise  very  close  to  the  fifth  nerve. 
The  complete  fifth  nerve  palsy  (\')  could  easily 
be  explained  by  direct  pressure  of  the  presumed 
tumor  of  thcTniddle  crani  I  fossa  on  the  gasserian 
gangUon,  especially  since  the  trigeminal  paralysis 
had  been  present  for  years  and  was  complete. 
The  X-ray  showed  increased  density  in  the  right 
parietal  region;  this  was  definite  but  not  sufficiently 
pronounced  to  be  a  primary  tumor  of  the  bone;  if  a 
tumor  at  all  it  could  only  be  an  underlj-ing  soft  tumor 
of  the  brain.  On  the  other  hand  the  assumption 
of   tumor  in  the  region  of  the  gasserian  ganglion  or 


Fig.  8.  Photograph  of  the  tumor  which  was  removed 
from  the  occipital  lobe.  See  preceding  figures.  The  tumor 
arose  from  the  ependymal  lining  of  the  wall  of  the  descend- 
ing horn  (upper  part »  of  the  ventricle.  .\  view  of  the  entire 
lateral  ventricle  was  easily  obtained  during  the  operation. 

elsewhere  in  the  middle  cranial  fossa,  rendered  the 
explanation  of  the  cerebellar  signs  difficult.  Only  an 
extension  of  the  tumor  through  the  tentorium 
cerebelli  into  the  posterior  cranial  fossa  could  pro- 
duce the  cerebellar  signs  Such  an  extension  of  a 
tumor  may  indeed  occur  but  it  is  quite  exceptional. 
On  the  other  hand  f  the  origin  of  the  tumor  was 
in  the  region  of  the  cerebellum,  how  could  one 
explain  the  large  unilateral  boss  in  the  temporal 
fossa?  It  could  only  be  said  that  occasionally  in 
hydrocephalus,  there  is  a  localized  bulging  in  the 
temporal  fossa,  but  I  have  never  seen  one  so  promi- 
nent. Such  an  explanation  of  course  presupposed  a 
hydrocephalus  which  was  not  known  to  exist  and 
it  further  assumed  that  the  hydrocephalus  dated 
back  to  early  childhood  when  the  skull  was  very 
plastic.  The  head  was  possibly  shghtly  larger  than 
normal.  The  swelling  had  been  present  as  long  as 
the  parents  could  remember,  but  they  thought  it 
was  still  growing  although  very  slowly.  Paralysis 
of  the  temporal  and  masseter  muscles  accentuated 
the  prominence  of  the  sweUing  but  could  not  explain 
it  as  relative  rather  than  actual. 

The  solution  of  the  confusion  in  the 
diagnosis  lay  in  the  presence  or  absence  of  an 
internal  hydrocephalus.  If  an  internal  hydro- 
cephalus was  not  present  the  boss  in  the 
temporal  region  would  probably  be  due  to  a 
tumor  in  that  locality  and  the  right  lateral 
ventricle  would  probably  show  signs  of 
dislocation  or  compression  from  the  tumor. 
On  the  other  hand  if  a  hydrocephalus  was 
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niL'thods.  Ill  the  first  case  two  operations 
were  performed  in  the  wrong  location  be- 
cause of  misleading  signs  and  symptoms.  In 
the  second,  two  surgeons  wished  to  operate 
on  the  temporal  region  and  were  prevented 
only  by  the  patient's  hesitancy  to  undergo 
the  operations.  I  thought  the  tumor  to  be 
in  the  cerebellar  region  but  the  diagnosis 
could  not  be  certain;  others  regarded  the 
tumor  as  in  the  middle  cranial  fossa  instead 
of  in  the  posterior  cranial  fossa.  Although  a 
\ery  liigh  grade  of  hydrocephalus  e.xisted, 
only  the  ventriculogram  could  prove  it.  In 
both  cases  the  ventriculogram  alone  was 
decisive. 


Fig.  Q.  I'aliinl  shortly  after  the  tumor  was  removed. 
The  large  bulging  in  the  suboccipital  region  followed  the 
first  cerebellar  exploration  which  was  done  elsewhere.  The 
size  of  this  hernia  has  now  greatly  lessened  but  the  separa- 
tion of  the  muscles  will  prevent  its  total  disappearance.  The 
anterior  curved  incision  was  made  directly  over  the  tumor. 

present  it  could  not  have  resulted  from  a 
tumor  in  the  temporal  fossa  but  the  tumor 
must  have  been  situated  in  the  posterior  cra- 
nial fossa.  E.xcept  in  rare  instances,  only 
tumors  in  the  brain  stem  or  cerebellum  can 
produce  a  symmetrical  bilateral  internal 
hydrocephalus. 

The  entire  operative  procedure  for  relief 
of  such  a  case  was  dependent  upon  the  ventric- 
ulogram. The  ventricles  were  found  by 
ventriculography  to  be  greatly  and  equally 
dilated.  Unfortunately  the  patient  was  in 
the  terminal  phase  of  pressure  when  she 
arriv'ed  and  her  condition  did  not  warrant  a 
cerebellar  operation.  A  subtemporal  decom- 
pression would  have  accomplished  nothing 
beneficial  but  would  no  doubt  have  ended 
fatally.  At  necropsy  the  tumor  was  found  in 
the  cerebellar  region  as  indicated  by  the 
internal  hydrocephalus  shown  in  the  ventricu- 
logram. It  was  an  invasive  glioma  probably 
of  congenital  origin.  No  doubt  the  tumor  had 
remained  comparatively  dormant  for  years 
and  then  resumed  a  sudden  activity.  The  high 
grade  of  hydrocephalus  and  the  correspond- 
ing reduction  in  the  cerebral  cortex  are  well 
demonstrated  in  the  ventriculogram  (Fig.  13). 

In  both  this  case  and  the  one  preceding 
the  tumor  could  not  be  located  bv  the  usual 


LOCALIZATION  OF  .\N  INOPERABLE  SUBCOR- 
TICAL CEREBRAL  TL^MOR 

Another  instance  of  a  brain  tumor  clinically 
unlocalizable,  but  clarified  by  the  ventric- 
ulogram was  a  man  aged  thirty-seven. 

His  symptoms  were  rather  fulminating — 
headache  and  vomiting  of  only  three  months' 
duration.  A  bilateral  choked  disc  of  4 
diopters  was  the  only  possible  objective  find- 
ing. A  subtemporal  decompression  had  been 
performed  by  Dr.  Heuer  but  the  tumor  grew 
so  rapidly  that  the  decompression  had  ceased 
to  be  of  value  in  less  than  a  month.  A  right 
ventricular  puncture  was  then  made  under 
local  anesthesia.  Because  of  the  e.xtreme 
intracranial  tension  which  was  indicated  by 
a  very  tight  decompression  I  was  afraid  of 
acute  pressure  symptoms  and  injected  less 
than  30  cubic  centimeters  of  air  which  was 
sufficient  to  fill  only  the  descending  horn  of 
this  ventricle  (Fig.  10),  but  the  size  of  the  left 
ventricle  (Fig.  11)  was  so  reduced  that  the  in- 
jected air  was  ample  to  fill  it  entirely.  The 
ventriculogram  therefore  indicated  a  normal 
right  ventricle  and  a  left  ventricle  greatly 
and  fairly  uniformly  reduced  in  size.  The 
various  horns  of  this  ventricle  were  about 
equally  afi'ected.  The  anterior  horn,  how- 
ever, was  pushed  backward  and  downward 
by  the  tumor.  Later  a  left  craniotomy  was 
performed  and  the  tumor  was  found  to  be  a 
very  extensive  infiltrating  glioma  but  coming 
to  the  surface  in  the  frontal  region.  The  sur- 
face compression  of  the  convolutions  sug- 
gested an  extensive  subcortical  involvement 
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Fig.  lo.  Ventriculogram  of  right  lateral  ventricle  of  a 
patient  with  an  unlocalizable  tumor  of  the  brain.  Only 
the  descending  and  posterior  horns,  «.  of  this  ventricle 
are  filled  with  air.  The  contour  of  the  remainder  has 
been  projected  in  a  dotted  line,  a',  to  contrast  with  the 
opposite  side.  There  is  no  occlusion  in  the  ventricle  be- 
cause the  air  passed  freely  to  the  opposite  side.  (See 
Fig.  II.) 

of  the  frontal  and  temporal  lobes.  The  tumor 
was  too  large  to  attempt  removal,  but  an 
extra  large  decompression  was  left  further  to 
alleviate  his  symptoms. 

UNILATERAL   HYDROCEPHALUS   DEMONSTRATED 
BY  VENTRICULOGRAPHY 

During  a  recent  craniotomy  for  Jacksonian 
epilepsy  in  a  child  of  six  years  I  was  surprised 
to  find  what  seemed  to  be  a  large  cyst  in  the 
right  post-Rolandic  region. 

On  incision  this  cyst  proved  to  be  a  huge  lateral 
ventricle.  The  posterior  horn  and  the  descending 
horn  had  lost  their  normal  configuration  because 
of  the  tremendous  distention.  There  had  been  no 
reason  to  suspect  an  internal  hydrocephalus;  the 
eye-grounds  were  normal;  the  roentgenogram  of 
the  head  showed  no  signs  of  intracranial  pressure. 
There  was  a  distinct  abnormality  of  the  surface  of 
the  brain.  E.xtensive  obliteration  of  both  the  cerebral 
arteries  and  veins  in  the  parietal  and  occipital  lobe 
had  left  a  pale  white,  soft  cortex  posterior  to  the 
Rolandic  fissure.  Numerous  tiny  new  arteries 
passed  through  the  meninges,  apparently  a  recent 
and  new  development  to  replace  those  which  had 
been  destroyed. 

For  months  prior  to  the  operation  and  since  the 
onset  of  the  Jacksonian  epilepsy,  the  patient  had 
had  a  high  irregular  fever,  a  marked  tachycardia  and 
at  times  had  been  comatose.  Apparently  there  has 
been  an  extensive  vascular  thrombosis  at  this  time. 


Fig.  II.  \'entriculograni  of  left  lateral  ventricle  (right 
shown  in  ?"ig.  lo).  The  size  of  this  ventricle  is  greatly 
reduced  in  all  of  its  component  parts,  due  to  pressure  of  a 
large  tumor.  The  anterior  horn,  a.  is  also  pushed  down- 
ward and  backward.  The  contrast  between  the  size  of  this 
ventricle  and  that  on  the  right  (Fig.  lo)  is  striking.  The 
same  quantity  of  air  which  tilled  only  the  posterior  and 
descending  horns  of  the  right  ventricle  filled  the  entire 
left  ventricle  and  part  of  the  third  ventricle.  (The  foramen 
of  Monro  can  be  seen  at  the  junction  of  the  third  and 
lateral  ventricles,  h.)  The  tumor  was  found  at  operation. 
It  was  an  infiltrating  glioma  and  too  extensive  to  permit 
removal.  The  circular  zone  in  the  roentgenogram  is  the 
defect  in  the  bone  produced  by  a  subtemporal  decompres- 
sion, c  Posterior  horn  of  ventricle;  d,  descending  horn  of 
ventricle. 

After  convalescence  from  the  operation, 
permission  was  obtained  from  the  parents,  to 
inject  air  into  the  ventricles  for  ventricu- 
lographic  observations.  The  results  of  these 
studies  are  graphically  shown  in  the  accom- 
panying ventriculograms.  The  hydrocephalus 
is  unilateral,  a  most  unusual  condition.  The 
left  ventricle  is  of  normal  shape  (  Fig.  15,(7),  its 
size  somewhat  larger  than  normal  though  I 
have  not  had  a  sufficient  number  of  normal 
ventricles  to  tell  how  large  the  normal  varia- 
tions may  be.  The  right  ventricle  is  a  tre- 
mendous cyst  (Fig.  14  and  Hg.  15,6)  but  the 
enlargement  is  principally  posteriorly,  where 
the  vascular  affection  was  most  pronounced. 
In  the  strict  sense  this  cannot  be  a  true  hydro- 
cephalus, for  there  is.  at  least  now,  no  in- 
creased intracranial  pressure.  The  unilateral 
dilated  ventricle  is  undoubtedly  due  to  soften- 
ing of  the  cerebral  walls  from  the  vascular 
disturbance.  The  softened  area  atrophied 
from  the  pressure  in  the  ventricles.    In  a  true 
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Fig.  12.  Photograph  of  patient  who  had  cerebellar 
signs  and  symptoms  but  a  large  swelling  in  the  right  tem- 
poral region.  This  was  regarded  as  the  tumor  by  the 
surgeon  who  advised  remo\al.  The  ventriculogram  (Fig.  13) 
explains  the  swelling  to  be  secondary  to  an  internal  hydro- 
cephalus. 

unilateral  hydrocephalus  the  foramen  of 
Monro  must  necessarily  be  occluded.  At  a 
subsequent  operation  I  removed  the  choroid 
plexus  from  the  dilated  ventricle  and  occluded 
the  foramen  of  Monro  by  a  transplant  of 
fascia  as  I  have  done  on  animals,  following 
Professor  Halsted's  suggestion.  There  was 
immediate  cessation  in  the  attacks  but  this 
phase  of  the  story  will  be  considered  in  a 
subsequent  paper. 

The  condition  in  this  case  could  not  have 
been  known,  even  after  the  operation,  with- 
out a  ventriculogram.  In  fact  a  ventricular 
puncture  and  a  roentgenogram  would  have 
given  the  same  information  without  the 
exploratory  craniotomy,  and  the  first  opera- 
tion might  have  been  spared  the  patient. 

LOCATION  OF  A  CEREBRAL  TUMOR  BY  VENTRIC- 
ULAR PUNCTURE  WHEN  THE  VENTRICLE 
IS  TOO  SMALL  TO  PERMIT  THE  INJECTION 
OF   AIR. 

In  some  cases  of  brain  tumor,  possibly  due 
to  a  very  rapid  growth  of  the  tumor,  the  size 
of  the  ventricle  on  the  side  of  the  tumor  and 
at  times  even  of  the  contralateral  ventricle 


Fig.  I  i.  \entriiulogram  of  lateral  \entrirle  of  the  pa- 
tient shown  in  Fig.  !:■.  .\  high  grade  of  internal  hydro- 
cephalus was  conclusive  evidence  that  the  tumor  was  in 
the  cerebellar  region.  The  unilateral  swelling  in  the 
temporal  region  was  secondary  to  the  hydrocephalus. 

is  SO  reduced  that  only  a  few  drops  of  fluid 
can  be  obtained  by  a  ventricular  puncture. 
In  these  cases  enough  iiuid  cannot  be  aspir- 
ated safely  to  permit  the  injection  of  the  air 
for  the  purpose  of  obtaining  a  ventriculogram. 
If  air  should  be  injected  under  such  conditions, 
an  acute  rise  of  intracranial  pressure  might 
follow,  possibly  with  disastrous  results.  But 
in  these  cases  there  is  usually  a  definite  dis-  - 
location  of  the  ventricle;  this  is  frequently 
great  enough  to  cause  difficulty  in  locating  the 
ventricles  by  a  puncture.  But  when  the  ven- 
tricle is  found,  its  position  may  explain  the 
the  location  of  the  tumor. 

A  young  woman  of  24  was  suffering  from  a 
rapidly  growing  intracranial  tumor.  The 
signs  and  symptoms  gave  absolutely  no  clue 
to  the  location  of  the  growth.  Pursuant  to  our 
newer  concejjtion  of  the  importance  of  an 
early  localization  of  the  growth,  I  made  a 
right  ventricular  puncture  and  found  the 
ventricle  dislocated  toward  the  left  side,  but 
only  three  or  four  drops  of  fluid  escaped  from 
the  needle.  Since  air  could  not  be  injected 
under  these  circumstances  without  risk,  a 
ventricular  puncture  was  at  once  made  on 
the  left  side  but  the  left  ventricle  was  no 
larger  and  despite  the  high  grade  of  intra- 
cranial pressure  (6  diopters  swelling  in  each 
optic  disc)  only  a  few  drops  of  fluid  escaped 
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Fig.  14.  Ventriculogram  showing  tremendous  cyst-like 
dilatation  of  one  lateral  ventricle.  The  patient  was  oper- 
ated upon  for  focal  epilepsy. 

and  no  more  could  be  aspirated.  This 
ventricle  also  was  dislocated  markedly  to  the 
left.  It  was  evident  that  the  tumor  must  be 
in  the  right  cerebral  hemisphere  and  that  it 
had  pushed  both  lateral  ventricles  toward  the 
left;  however,  the  e.xact  localization  of  the 
tumor  on  the  right  side  could  not  be  made  in 
any  way.  In  view  of  these  findings  a  right 
exploratory  craniotomy  was  performed  and 
a  large  extracortical  circumscribed  tumor  com- 
pletely removed  from  the  right  frontal  lobe. 
The  patient  recentlv  left  the  hospital  perfectlv 
well. 

CONCLUSIONS 

1.  Ventriculography  is  invaluable  in  the 
locaHzation  of  obscure  brain  tumors.  So- 
called  unlocalizable  tumors  comprise  at  pres- 
ent over  half  of  the  total  number. 

2.  Practically  all  brain  tumors  either  directly 
or  indirectly  affect  some  part  of  the  ventric- 
ular system. 

3.  Hydrocephalus  is  easil}-  demonstrable  by 
ventriculography  and  when  present  usually 
though  not  always  restricts  the  location  of 
the  tumor  to  the  posterior  craitial  fossa — that 
is,  the  brain  stem  or  the  cerebellum. 

4.  Local  changes  in  the  size,  shape,  and 
position  of  one  or  both  ventricles  as  shown 
by  the  ventriculogram  will  accurately  localize 
most  obscure  tumors  of  either  cerebral  hemi- 
sphere. 


J 


Fig.  15.  X'entriculugram  of  opuosite  iatcrai  \ciurn-)c 
which  is  much  smaller.  Some  air  is  still  present  in  the 
large  ventricle,  the  outlines  of  which  are  superimposed. 
The  operative  defect  in  the  skull  is  also  visible. 

5.  Every  effort  should  be  made  to  localize 
the  tumors  before  resorting  to  any  operative 
procedure. 

6.  The  usual  subtemj)oral  decompression 
is  useless  and  dangerous  when  a  hydrocephalus 
is  present,  that  is  when  the  tumor  is  in  the 
brain  stem  or  cerebellum. 

7.  A  suboccipital  decompression  (cere- 
bellar operation)  is  extreniely  dangerous 
when  the  lesion  is  in  the  cerebral  hemispheres. 

8.  To  differenriate  between  cerebral  and 
cerebellar  lesions  is  frequently  one  of  the 
most  difficult  tasks  in  intracranial  localiza- 
tion. Ventriculography  at  once  separates 
these  two  groups  and  indicates  the  operation 
of  choice. 

9.  The  only  cure  for  brain  tumor  is  ex- 
tirpation. The  results  in  terms  of  complete 
cures  of  brain  tumors  wall  be  in  proportion  to 
the  early  localizations  which  are  made.  A 
decompression  is  a  purely  palliative  pro- 
cedure and  should  be  adopted  only  when  the 
tumor  cannot  be  located.  \'entriculography 
permits  of  an  early  and  accurate  localization 
of  the  growth  when  all  other  methods  fail. 

10.  It  is  possible  to  get  a  separate  profile 
ventriculogram  of  the  whole  of  each  lateral 
ventricle.  An}-  change  in  size  or  contour  is 
easih"  demonstrated.  Anteroposterior  Aaews 
will  show  the  same  points  in  cross  section 
but  they  are  chiefly  useful  in  showing  any 
lateral  dislocation  of  the  ventricles. 
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II.  The  results  in  localization  of  five  types 
of  cases  of  brain  tumor  are  shown  with  ven- 
triculograms. In  all  but  one  of  these,  the 
ventriculogram  was  the  only  means  by  which 
a  positive  localization  could  be  made.  One 
tumor  occluded  a  lateral  ventricle  and  dis- 
located both  lateral  ventricles.  Another 
tumor  altered  the  size  and  shape  of  one  lateral 
ventricle.  In  a  third  case  a  cerebral  tumor, 
though  suspected,  was  eliminated  b\-  the 
hydrocephalus.  In  a  fourth  case  a  unilateral 
hydrocephalus  was  demonstrated. 

12.  Occasionally  the  size  of  both  ventricles 
is  so  reduced  that  air  cannot  be  safely  injected. 
In  one  case  the  dislocated  position  of  both 
ventricles,  which  were  greatly  reduced  in  size, 
made  the  localization  possible. 

13.  Ventriculography  is  also  useful  in 
precisely  localizing  the  growth.  Th's  perniits 
of  an  exploration  directly  over  the  tumor  and 
greatly  simplities  the  operative  procedures. 


14.  Many  useless  and  liarniful  operations 
will  be  spared  the  patient  l)_\-  a  judicious  use 
of  ventriculograph}-. 

15.  Doubtless  the  type  of  tumor  will  often 
be  indicated  by  the  ventriculogram.  Such 
knowledge  will  be  useful  in  prognosis  and  in 
determining  whether  radical  or  palliative 
operative  treatment  should  be  instituted. 
These  determinations  will  result  from  accu- 
mulated experience  in  the  inteq^retation  of  the 
\entriculograms  together  with  the  correlative 
operative  findings  presented  in  a  large  series 
of  cases. 

16.  With  experience  and  care  in  the  u.se  of 
ventriculography,  I  belie\'e  few  tumors  will 
escape  accurate  localization. 

Note. —  The  accompanying  ventriculograms  were  taken 
by  Miss  Mary  Stuart  Smith  from  Dr.  Baetjer's  depart- 
ment. The  sliadows  have  been  very  slightly  accentuated 
by  Mr.  Broedel  to  overcome  the  loss  of  detail  in  reproduc- 
tion. The  original  X-rays  are  just  as  sharp  as  the  figtires 
as  they  are  here  reproduced. 
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AN  EXPERI:MEXT.\L  study  of  ureteral  LIGATION;  DEMONSTRATION 
OF  LATE  RESULTS  TO  URETER  AND  KIDNEY' 

Bv  JOHX  R.  CAULK.  A.M..  .M.D.,  and  R.  F.  FISCHER,  M.D.,  St.  Louis 


A  PRELIMINARY  report  on  ureteral  liga- 
tion was  given  before  this  Association 
^  in  1915,  the  basis  of  the  report  being 
the  discussion  of  a  patient  on  whom  both 
ureters  had  been  ligated  during  a  hysterecto- 
my for  fibroids,  and  who  had  passed  no  urine 
for  eight  days.  It  was  recognized  early  that 
the  ureters  had  been  tied,  but  the  surgeon 
awaited  developments,  thinking  that  possibly 
the  catgut  would  loosen  and  the  ureter  would 
open  spontaneously.  At  the  end  of  the  eighth 
day  the  patient  became  ura'mic.  At  this  time 
I  saw  her  and  ad\'ised  double  nephrostomy, 
which  was  acceded  to  and  done  with  very 
little  disturbance  to  the  patient  and  with  the 
result  that  iluring  the  next  twelve  hours  over 
100  ounces  of  urine  were  secreted,  the  analysis 
of  which  showed  a  specific  gra\-ity  of  1007,  a 
trace  of  albumin  and  the  sediment  to  contain 
granular  and  hyaline  casts  and  red  blood 
cells.  Drainage  through  the  nephrostomy 
tubes  was  free  until  the  fifty-eighth  day,  when 
the  patient  voided.  Ten  days  later  the  urine 
was  passed  entirely  by  the  bladder  and  the 
wound  had  healed. 

At  this  time  the  patient's  condition  was 
good,  but  the  kidney  function  as  determined 
with  phthalein  was  quite  low.  Since  then  I 
have  watched  this  patient  with  great  interest. 


She  is  in  excellent  health,  and  her  renal 
function  has  returned  to  normal  Umits.  This 
observation  clearly  demonstrates  that  kidneys 
which  have  been  completely  obstructed  for 
8  days  are  capable  of  promptly  resuming 
their  function  after  drainage.  This  has  been 
experimentally  shown  in  the  recent  works  of 
Keith  and  Pulford,  and  of  Johnson.  Further- 
more, it  establishes  conclusively  the  factjthat 
ureters  which  have  been  ligated  with  ab- 
sorbable material  may  eventually  open  and 
drain  sufticiently  to  allow  closure  of  the 
nephrostomy  wound,  with  the  resulting  com- 
plete restoration  of  health  to  the  indi\'idual 
and  without  e\idences  of  late  ureteral 
obstruction. 

Besides  this  case  we  have  seen  a  number  of 
instances  of  this  complication  of  pel\-ic 
surgery;  one  other  double,  and  several  single 
involvements.  We  beheve  that  this  com- 
plication occurs  more  frequently  than  is 
supposed.  Barney  has  collected  62  cases  of 
occlusion  during  pehic  operations.  Of  these, 
46  were  unilateral  and  16  bilateral.  Kelly  and 
Burnam  state  that  ligation  is  the  most  fre- 
quent complication  of  the  ureter  during 
peh-ic  surgery.  In  this  paper  we  will  confine 
ourselves  strictly  to  ligations  and  wish  it  to  be 
clearlv  understood  that  ureteral  severance  is 


Fig.  I.    Ureter  at  site  of  ligation.    One  hour. 


Fi" 


Five  weeks. 


Fig.  3.   Si.\  weeks. 


'Read  before  the  .American  .Association  of  Genito-Urinary  Surgeons.  June  i6.  1919. 
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Fig.   4.   Ureter  above  ligation. 

not  under  consideration.  The  bilateral  cases, 
of  course,  manifest  themselves  by  anuria, 
and  demand  urgent  relief,  whereas  a  unilateral 
ligation,  owing  to  either  complete  absence  or 
a  great  paucity  of  symptoms  may  not  attract 
the  surgeon's  attention  to  the  possibility 
of  renal  occlusion. 

The  cHnical  cases  wliich  we  have  observed 
stimulated  us  to  undertake  an  experimental 
investigation  of  this  important  point.  Our 
preliminary  report  dealt  only  with  the 
immediate  effects  of  such  Kgations  and 
bore  chiefly  on  the  subject  of  double  hgation 
in  which  urgent  measures  are  indicated  in 
order  to  save  the  life  of  the  individual.  We 
wish  now  briefly  to  summarize  our  previous 
findings  and  to  append  our  observation 
on  the  late  results. 

Experiments  were  done  entirely  on  dogs, 
and  in  all  70  am'mals  were  used.  The  patho- 
logical specimens  have  been  demonstrated 
to  the  American  Urological  Association  at  its 
meeting  in  St.  Louis  and  to  the  Society  of 
Clinical  Surgeons.  At  present  we  will  not 
give  a  detailed  protocol  of  all  the  experiments, 
but  for  the  sake  of  brevity  will  summarize 
our  findings.  The  problem  before  us  appeared 
to  be  as  follows : 

In  case  of  double  ligation,  is  it  better  to 
deligate  the  ureter,   to  do  a  ureterovesical 


Fig.    5.    Ureter  below  ligation. 

anastomosis,  or  a  double  nephrostom\-  in  the 
hope  that  the  ureters  will  finally  open  and  the 
kidneys  be  saved?  Inasmuch  as  the  idea 
seems  current  that  catgut,  the  ligature 
usually  employed,  will  be  absorbed  sufficiently 
within  a  few  days  to  allow  the  ureter  to  open, 
we  endeavored  first  to  determine  the  time 
necessary  for  the  absorption  of  No.  2  plain 
catgut  (Fig.  i);  second,  if  the  ureter  after 
such  ligation  would  finally  open,  and  the 
manner  in  which  this  opening  occurred; 
third,  the  length  of  time  required  for  it  to 
open:  and  lastly,  the  renal  complications  at 
various  intervals  following  sudden  occlusion 
of  the  ureter. 

Our  experiments  consistently  showed  that 
No.  2  plain  catgut  was  never  absorbed  before 
the  end  of  three  weeks.  In  other  words,  it 
would  be  futile  to  wait  for  the  catgut  to 
be  absorbed  before  attempting  to  save  the 
kidney. 

Granting  that  the  catgut  would  not  be 
absorbed  before  the  death  of  the  individual 
in  the  case  of  double,  or  before  almost  com- 
plete, destruction  of  the  kidney  in  the  case  of 
single  ligation,  one  of  the  three  procedures 
just  suggested,  namely,  deUgation,  uretero- 
vesical anastomosis,  or  nephrostomy,  must 
be  adopted.  The  ideal  method,  of  course, 
would  be  immediate  deligation,  but  such 
an  operation  would  seem  to  be  attended 
with  considerable  difficulty,  inasmuch  as 
searching  for  a  tie  on  a  ureter  deep  in  the 
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Fig.  6.  Fig.  7.  Fig.  8. 

Fig.    6.   Deligated  right  ureter  at  end  of  I  year.  Fig.   8.   Kidney  atrophied  at  end  of  i  year.  No  nephrot- 

Fig.    7.   Right  kidney  and  ureter  at  end  of  i  year.   Ne-      omy;  ureter  open, 
phrostomy  fourth  day;  tie  left  on  ureter.    Notice  open  ureter. 


pelvic  ca\ity  several  days  after  an  extensive 
resection,  is  a  problem  attended  with  con- 
siderable difficulty.  Even  in  animals  we 
have  had  trouble  in  remo\'ing  the  ligature, 
owing  to  its  being  buried  within  the  ureteral 
wall,  and  in  a  fair  proportion  of  the  experi- 
ments our  attempts  to  deligate  without 
cutting  the  ureter,  in  spite  of  our  strictest 
attention,  were  unsuccessful.  In  several 
instances  in  which  I  have  known  of  its 
being  done  cHnically,  the  ureter  has  been 
incised  with  a  resulting  hstula.  or  a  uretero- 
vesical anastomosis  performed  at  the  time. 

Such  anastomoses  at  best  are  not  entirely 
satisfactory  and  are  frequently  attended 
with  contraction  and  obstruction,  and  certain- 
ly are  difficult  under  the  circumstances. 
Furthermore,  the  danger  of  haemorrhage 
must  be  considered  since  the  Kgature  which 
implicates  the  ureter  also  includes  within  it 
the  uterine  vessel. 

Faced  with  these  difficulties  and  occasional 
dangers,  we  undertook  the  problem  above 
described  and  found,  as  some  of  you  will 
remember,  that  the  first  indication  of  the 
formation  of  a  lumen  through  the  site  of 
ligation  occurred  at  the  fifth  week  (Fig.  2). 
There  was  at   tliis  time  a   budding  out  of 


epithehum  both  from  above  and  below,  grow- 
ing toward  each  other,  and  a  definite  column 
of  epithehal  cells  joining  them.  We  al30 
noticed  a  beginning  lumen  which  seemed  to 
funnel  from  above.  At  the  end  of  six  weeks 
the  canal  had  found  its  way  through  the 
connective  tissue  and  had  opened  sufficiently 
to  allow  fluids  to  be  injected  through  (Fig.  3). 
We  will  not  describe  in  detail  the  preparation 
of  specimens  or  the  pathological  change  in  the 
ureteral  wall  above  and  below  the  Ligature, 
as  they  were  given  completely  in  the  pre\-ious 
report.' 

At  the  end  of  8  weeks  the  ureteral  liunen  is 
fairly  well  opened  and  while  the  gross  specimen 

^Tr.  Am.  .\ss.  Genito-Urin.  Surg.,  1915. 


Fig.    9.    Section  of  ureter  at    7   months 
lumen  at  site  below. 


-Notice  open 
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Fig.  12. 

Fig.  lo.  Right  ureter  ligated  i 
week. 

Fig.  II.  Right  ureter  ligated  i 
week,  but  kidney  drained  third  day. 

Fig.  12.    Same  as  Fig.  ii.    Section. 


Fig.  lo. 


Fig.  II. 


seems  to  demonstrate  that  the  site  of  hgation 
is  considerably  restricted,  it  is  universally 
found  that  this  is  more  apparent  than  real, 
as  far  as  the  lumen  of  the  ureter  is  concerned, 
since  the  proportionate  size  between  the 
lumen  of  the  lower  ureter  and  of  the  com- 
pressed ureter  is  not  as  much  at  variance 
as  the  ureteral  wall  would  indicate.  At 
12  weeks  the  lumen  is  more  open  and 
there  is  much  less  pronounced  constriction. 
The  wall  of  the  ureter  in  tliis  segment  is 
tliinner  and  composed  of  delicate  connecti\-e 
tissue,  etc. 

We  have  several  animals  wliich  have  gone 
a  year  following  the  ligation.  Those  which 
were  nephrotomized  and  in  which  we  were 
successful  in  keeping  the  drainage  tube 
in  the  kidney  in  place  for  several  weeks,  have 
remained  healthy  and  well;  the  kidney 
sinus  has  subsequently  closed  and  at  autopsy 
at  the  end  of  this  time,  the  kidnc\-  on  the  side 
corresponding  to  the  ligation  has  been  remark- 
ably well  preserved,  in  striking  contrast  to 
the  kidney  which  was  not  drained  behind 
the  obstruction.  (In  such  a  case  there  is,  of 
course,  complete  atrophy.  Figs.  6,  7,  8.) 
The  lumen  of  the  ureter  is  open  and  free 
(Fig.  q),  and  a  No.  6  catheter  passes  easily. 


but  the  ureter  itself  is  shorter  and  thicker 
than  a  normal  one. 

The  ultimate  opening  of  a  ureter  following 
a  protracted  ligation  serves  as  a  demonstration 
of  the  amount  of  damage  a  ureter  will  tolerate 
without  the  production  of  a  pronounced 
stricture.  It  also  confinns  my  strong  belief 
that  ureteral  strictures  are  not  as  frequent 
as  one  is  led  to  believe;  that  the  majority 
of  them  are  spasms  in  the  neighborhood  of 
inflammatory  jirocesses.  This  can  be  beauti- 
fully demonstrated,  clinically,  by  the  ad- 
ministration of  repeated  doses  of  atropine  to 
patients  who  seem  to  have  a  ureteral  stricture, 
whereas  they  can  frequently  be  easily  cathe- 
terized  with  a  large  catheter  after  atropine, 
notwithstanding  their  prexious  impermea- 
biUty. 

Effects  upon  the  kidney.  We  shall  not 
consume  time  in  giving  the  detailed  findings 
of  the  kidney  complications  secondary  to 
complete  ligation  of  the  ureter  as  they  were 
thoroughly  described  in  the  previous  paper, 
and  have  been  fully  studied  by  Lindemann, 
Sollmann,  Williams,  Legueu,  Cohnheim, 
Pierce,  and  beautifully  illustrated  by  the 
splendid  work  of  Barney,  wliich  was  presented 
before    this    association;    more    recently    by 
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Fig.  13.  Ureter  ligatcd  two  weeks.  JIarkcd  hydro 
nephrosis. 

Reid,  by  Keith  and  Fulford.  and  by  Johnson. 
I  wish  to  refresh  your  memories,  however, 
by  showing  illustrations  of  the  various 
degrees  of  renal  involvement  at  different 
intervals  following  the  obstruction  (Figs. 
10  to  15),  in  order  to  demonstrate  how 
essential  it  is  that  prompt  attention  be  paid 
to  the  ligation  if  there  is  to  be  hope  of  sa\ing 
the  kidne_\'.  It  should  be  noted  that  dilatation 
of  the  ureter  and  kidney  pehis  start  fairly 
promptly  after  the  ligation.  Reid's  work 
seems  to  show  that  the  first  dilatation  is 
just  above  the  site  of  ligation.  We  have 
not  in  our  experiments  seen  it  conlined  so 
definitely  to  the  lower  part,  but  have  found 
it  to  be  general  throughout  the  ureter  and 
kidney  pehis.  As  you  can  see  from  the 
sections,  there  are  various  grades  of  hydro- 
nephrosis up  to  the  fourth  or  lifth  week,  at 
which  time  the  kidney  is  seriously  damaged, 
and  often  nothing  of  the  cortex  left  but  a  shell 
(Figs.  14  and  i5». 

The  ureter  in  all  of  these  ligations  has  been 
tortuous,  which  explains  why  ureteral  cathet- 
erization may  be  impossible  even  though  the 
ureter  has  opened.  Thus  it  seems  e\ident 
that  if  one  hopes  to  conserve  the  kidney  the 
obstruction  must  be  reheved,  certainly  within 
two  weeks,  as  after  that  it  may  be  irreparable. 
This  has  recently  been  demonstrated  by 
Johnson  who  has  shown  that  the  functional 
test  may  return  to  normal  in  an  animal 
W'hose  kidnev   has   been   obstructed   for   no 


lig.    14.    Ureter  ligatcd  4  weeks. 

longer  than  two  weeks.  The  longer  the 
period  of  obstruction  the  slower  the  rate  of 
recovery. 

In  a  series  of  experiments  which  have  been 
done  to  determine  the  nitrogen  content  of  the 
blood  following  single  ligation  of  the  ureter, 
we  have  found  that  in  some  of  these  animals 
there  is  a  gradual  rise  of  the  blood  nitrogen 
content  until  the  time  the  kidney  is  drained  — 
which  was  usually  the  fourth  day.  Following 
this,  there  is  a  sudden  rise,  in  some  instances, 
but  usually  a  very  slight  one.  Then  within  2 
to  4  days  after  drainage  the  blood  nitrogen 
drops  to  normal  and  remains  so  if  the  drainage 
is  sufficient. 

This  restoration  of  function  after  a  pro- 
longed obstruction  has  an  important  clinical 
signiticance.  and  demonstrates  to  us  how 
careful  one  should  be  in  suggesting  nephrec- 
tomy to  patients  whose  kidney  function  may 
be  extremely  low  in  the  face  of  retention. 
We  should  always  try  to  relieve  the  retention 
conscientiously  before  attempting  to  sacrifice 
a   kidney,   as  so  frequently  kidneys  which 
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seem  functionally  hopeless  have  been  restored 
after  retention  is  relieved.  Therefore,  clinical- 
ly, we  must  relieve  a  kidney  of  complete 
retention  before  the  end  of  2  weeks. 

In  double  ligation,  of  course,  one  should 
drain  promptly  after  the  ligation  is  appre- 
ciated in  order  to  save  the  life  of  the  indi\idual. 
In  single  ligation,  however,  the  problem 
presents  a  different  aspect.  In  this  instance 
the  life  of  the  kidney  alone  is  to  be  con- 
sidered. Shall  we  allow  the  kidney  to  die 
unmolested,  or  shall  we  exert  every  effort  to 
protect  it?  The  difficulties  in  this  phase  of 
the  question  are  manifold.  In  the  first  place 
since  the  symptoms  may  be  insignificant, 
many  ligations  may  pass  entirely  unappre- 
ciated both  by  patient  and  surgeon.  If 
they  are  recognized  and  appreciated,  the 
surgeon  is  confronted  with  these  questions: 
Shall  he  propose  to  his  patient  that  there  is  a 
surgical  complication  wliich  she  may  never 
become  aware  of,  and  which  may  probably 
disturb  her  health  but  little  if  at  all.  if  left 
unrelieved;  or  shall  he  suggest  another 
operation  which  though  attended  with  some 
risk  and  more  suffering,  will  in  all  probabihty 
give  her  much  greater  renal  capacity?  Again, 
is  there  danger  that  another  operation,  several 
days  after  pehic  surgery,  would  be  too 
hazardous?  Are  the  results  that  we  can 
offer  commensurate  with  the  danger  and 
difficulties  of  the  prolilem;  and  which  phase 
of  the  problem  presents  itself  as  the  most 


Fig.    16.    Kidney  at  end  of  b  weeks. 

suitable  avenue  of  approach  for  the  ultimate 
relief  of  renal  embarrassment  and  restoration 
of  health? 

We  shall  attemjit  to  answer  these  questions 
in  our  summary.  We  feel  entirely  convinced 
that  catgut  will  not  be  absorbed  rapidly 
enough  to  protect  a  kidney  against  complete 
destruction,  so  that  in  double  ligation  a 
prompt  response  is  necessary  after  the 
appreciation  of  a  ligation.  Our  experiments 
and  clinical  observations  seem  to  indicate 
that  a  ureter  which  has  been  hgated  with 
catgut  will  eventually  open  sufficiently  to 
allow  complete  drainage  from  the  kidney,  and 
that  this  opening  takes  from  6  to  8  weeks  or 
more,  during  wfiich  time  a  kidney  will  be 
completely  destroyed  unless  protected  by 
drainage,  either  through  the  kidney  or 
through  the  ureter. 

Faced  with  the  difficulties  of  deligating  a 
ureter,  such  as  reopening  an  abdominal 
wound  and  searching  for  a  small  tie  in  a 
peK-is  imbedded  with  plastic  exudate,  and 
the  ureter  incorporated  with  the  uterine 
vessels,  with  the  consequent  danger  of 
hfemorrhage  and  the  possibilit}-  of  cutting 
the  ureter  with  a  resulting  fistula  —  certainly 
a  much  more  serious  operation  than  a  double 
nephrostomy  —  and  with  the  same  difficulty 
attending  a  ureterovesical  anastomosis  (with 
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the  exception  of  ha;inorrhage\  we  are  of  the 
tirm  belief  that  the  safest  method  of  pro- 
tecting the  individual  is  an  immediate 
double  or  single  nephrostomy. 

We  are  impressed  that  dealing  with  single 
hgation,  such  as  we  propose,  may  not  have  as 
large  a  field  of  usefulness  as  it  merits.  In 
the  first  place,  the  diagnosis  of  single  ligation 
may  prove  difficult,  as  the  symptoms  ma}-  be 
slight.  If.  howe\er.  a  woman  who  has  under- 
gone pehic  operation  complains  of  pain  in  the 
kidney,  which  is  usually  about  the  third  day, 
and  this  kidney  is  found  to  be  enlarged  and 
palpable,  not  having  been  so  beforehand, 
such  s\mptoms  are  highly  suggestive  of 
ureteral  ligation.  If  the  patient's  condition 
would  warrant  it.  a  ureterogram  would 
clinch  the  diagnosis  It  is  then  for  the 
surgeon  to  decide  whether  it  is  better  for  the 
patient  to  allow  the  kidney  to  die  or  to 
try  to  protect  it.  It  seems  certain  that  no 
reputable  surgeon  would  be  embarrassed  in 


making  this  situation  known,  proxided  there  is 
a  fair  chance  of  sa\ing  the  kidney.  The 
danger  of  a  unilateral  nephrostomy  should 
be  extremely  slight,  as  it  can  be  done  under 
local  anaesthesia  and  certainly  quickly  under 
gas. 

With  such  a  fair  chance  of  the  ureter 
oj)ening  and  the  kidney  healing  in  good 
condition,  we  believe  that  this  should  be  the 
procedure.  Granting  that  it  may  not  be 
successful,  even  then  the  patient's  ultimate 
condition  is  as  good  as  it  would  have  been 
had  the  attempt  not  been  made,  and  we 
would  have  fulfilled  our  chief  urological 
duty,  namely  an  attempt  to  conserve  the 
renal  parenchyma. 
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ABNORMALITIES    RESULTING    FROM    THE    REMAINS   OF 
THE   OMPHALOMESENTERIC   DUCT 

Report  of  Two  Cases 
By  MOSES  BARRON,  M.D.,  Minneapolis 

From  the  Department  of  Pathology,  University  of  Minnesota 


A  MALE  child,  G.  W.,  age  5,  was  admitted  to 
the  University  Hospital  on  November  12, 
igi6,  complaining  of  a  persistent  discharge 
from  the  umbilicus.  The  mother  stated  that  she 
first  noticed  a  slightly  raised,  raw  surface  at  the 
navel  several  weeks  after  the  birth  of  the  child; 
nothing  abnormal  was  seen  at  the  time  when  the 
cord  dropped  olT.  A  little  later,  a  slight,  bloody, 
odorless  discharge  appeared  which  irritated  the 
skin  immediately  surrounding  the  umbilical  de- 
pression.   This  condition  persisted. 

Examination  at  the  hospital  showed  the  presence 
of  a  small  polypoid  mass  of  granulation  tissue  at  the 
umbilicus.  This  was  bathed  by  a  thin,  blood-tinged, 
serous  exudate.  The  surface  of  the  mass  was  smooth 
and  velvety  and  bled  readily.  The  base  was  at- 
tached to  the  umbilical  floor.  There  was  no  opening 
present  on  the  surface,  and  neither  ficces  nor  urine 
could  be  detected  in  the  secretion.  In  order  to 
determine  whether  a  fistula  existed  at  this  point, 
the  patient  was  given  methylene-blue  by  mouth. 
Examination  of  the  exudate  revealed  no  trace  of  the 
dye. 

The  parents  refused  all  operative  procedures  at 
this  time,  and  the  child  was  discharged  from  the 
hospital,  unimproved,  on  November  21,  igi6. 
When  the  parents  realized  that  the  condition  was  not 
getting  any  better,  they  brought  the  child  for  re- 
admission  on  April  11,  iqi  7.  On  April  14,  the  navel 
was  excised  through  an  elliptical  incision.  The 
peritoneal  surface  opposite  the  depression  was 
smooth  and  showed  no  attachments.  Healing  of  the 
operative  wound  was  rapid  and  complete. 

The  specimen  removed  showed  a  bright  red, 
velvety,  pear-shaped  mass  (Fig.  i)  attached  to  the 
lower  margin  of  the  umbilical  depression  by  a  broad 
base.  The  polyp  measured  5  millimeters  in  diameter 
and  9  millimeters  in  length.  In  appearance  it  re- 
sembled exuberant  granulation  tissue.  The  surface 
was  covered  with  a  seromucous  exudate. 

A  microscopic  section  at  once  made  clear  the  true 
nature  of  the  polyp.  A  section  through  the  long 
axis  showed  dense  bundles  of  hyalinized  connective 
tissue  at  the  base  (Fig.  2).  The  mass  proper  re- 
vealed two  distinct  layers— an  internal  core  con- 
sisting of  irregular  bundles  of  smooth  muscle  fibers 
and  connective  tissue,  and  a  peripheral  or  glandular 
zone  about  i  millimeter  in  thickness  strongly  re- 
sembling the  mucosa  of  the  intestine  (Figs,  ,3  and 
4).  The  surface  was  covered  with  a  tall  non-ciliated 
columnar  epithelium.  Villous,  club-shaped  masses 
projected  from  the  surface.    These  were  composed  of 


loose  connective  tissue  infiltrated  with  numerous 
leucocytes  (eosinophiles,  plasma  cells,  lymphocytes, 
and  polymorphonuclears).  Very  many  thin-walled 
blood  vessels  were  present.  The  gland  tubules, 
which  composed  this  zone,  opened  on  the  surface 
between  the  villi.  The  tubules  were  lined  with  a 
single  layer  of  low  columnar  epithelium  and  ter- 
minated in  blind  extremities  deep  in  the  loose  con- 
nective tissue  close  to  the  muscular  layer.  The  cells 
were  sharply  outlined;  the  cytoplasm  took  the  basic 
slain;  the  nuclei  stained  deeply  and  were  situated  at 
the  bases  of  the  cells  (Fig.  5).  These  cells  were 
absent  from  the  tips  of  the  villi  because  of  the  ul- 
cerative condition  present.  The  lumina  of  the 
glands  were  empty.  Some  of  the  sections  showed 
typical  lymphoid  follicles. 

Thus  the  microscopic  picture  corresponded 
to  the  mucosa  of  the  intestine  with  its  char- 
acteristic columnar  epithehal  lining  of  the 
Lieberkuehn's  glands  which  covered  also 
the  projecting  vdlh.  Some  sections  resembled 
very  closely  the  structure  of  the  appendix 
(Fig.  3).  The  loose  cellular  connective  tissue 
surrounding  the  glands  together  with  the 
muscular  layer  beneath  this  zone  helped  to 
reproduce  a  fairly  characteristic  picture  of  a 
section  of  the  bowel.  It  was  evident,  there- 
fore, that  this  umbilical  polyp  belonged  to  the 
congenital  type  of  outgrowths  that  have  their 
anlage  in  remains  of  the  omphalomesenteric 
duct. 

An  interesting  histological  finding  may  not 
be  altogether  irrelevant  at  this  point.  In 
some  of  the  serial  sections  studied,  there 
were  found  tongue-like  projections  of  squam- 
ous epithehum  growing  in  from  the  margins 
of  the  skin,  which  abruptly  separated  the 
mucosa  from  the  contiguous  tissue  (Fig.  3). 
A  study  of  the  leucocytic  infiltration  revealed 
a  rather  striking  difference  between  the 
elements  found  in  the  loose  cellular  tissue  of 
the  mucosa  and  the  denser  connective  tissue 
of  the  corium  in  the  immediate  \icinity;  in 
the  former,  the  infiltration  between  the  glands 
consisted  mainly  of  eosinophiles — a  condition 
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Fig.  I.  Fig.  2. 

Fig.  I.  Case  i.  Photograph'  of  umbilical  polyp  cut 
in  two. 

Fig.  2.  Case  i.  Low  power  photomicrograph  of  a 
longitudinal  section  of  the  polj-p  showing  the  general 
structure.  Note  the  connective-tissue  core  and  the  atypical 
villous  projections.  .\  patch  of  squamous  epithelium 
attempts  to  cover  a  small  area  of  the  surface. 

>  Photographs  by  Henry  W.  Morris.  Department  of  Pathology. 

SO  commonly  seen  in  the  intestinal  tract — 
while  in  the  latter,  the  lymphocytes  and 
polymorphonuclears  predominated  with  prac- 
tically no  eosinophiles  present.  Tliis  tends 
to  show  that  the  type  of  cellular  infiltration 
resulting  from  an  irritant  is  determined  to  a 
great  extent  by  the  character  of  the  tissue 
acted  upon.  For,  ob\-iously,  the  submucosa 
and  the  adjoining  subcutaneous  tissue  had 
been  acted  upon  practically  by  the  same  kind 
and  intensity  of  irritant,  yet  the  two  types  of 
tissues  attracted  to  themselves  different  types 
of  cells. 

The  difi'erentiation  between  this  type  of 
growth,  possessing  glandular  structures,  and 
the  simple  granulation  tissue  outgrowths 
of  the  umbilicus  was  first  made  by  Kolazcek 
(i)  in  1875.  He  describes  a  tumor  of  the 
umbilicus  in  a  male  infant  18  months  old, 
wliich  he  calls  an  "entero-teratome."'  IMicro- 
scopiially,  the  tumor  showed  closely  situated 
glands  lined  by  columnar  epithelium  resem- 
bling Lieberkuehn's  glands  of  the  intestine. 
The  surface  was  also  lined  with  columnar 
epithelium.  The  center  of  the  tumor  was 
composed  of  bundles  of  non-striated  muscle 
fibers.  This  author  is  probably  the  first  one 
to  suggest  the  relation  of  this  type  of  tumor 
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Fig.  3- 
Fig.  3.  Case  i.  Higher  power  photomicrograph  of  a 
longitudinal  section  of  the  polyp  taken  from  a  different 
level.  Note  the  absence  of  villi  and  the  presence  of  very 
numerous  glands  of  Lieberkuehn.  In  the  center  is  a  Ij-mph 
nodule.  This  section  resembles  the  vermiform  appendix 
very  closely.  At  the  base  are  seen  tongue-like  processes  of 
epithelium  which  almost  completely  separate  the  polyp, 
at  this  point,  from  the  underlying  structure. 

to  a  diverticulum  of  the  "ductus  \itello- 
intestinalis."  He  reasons  that  the  character 
of  the  epithelium  and  the  type  of  glands 
present  cannot  be  satisfactorily  explained  in 
any  other  way.  Just  as  a  fistula  from  the 
bladder  can  originate  through  the  urachus, 
so,  in  this  instance,  the  tumor  may  have  had 
its  anlage  in  a  retarded  obliteration  of  the 
ductus  \-itello-intestinalis. 

A  year  later,  Kuestner  (2),  apparently 
overlooking  Kolazcek's  report,  seems  to 
have  had  great  difficulty  in  explaim'ng  the 
microscopic  picture  of  a  small  tumorous 
mass,  similar  to  the  above,  removed  from  the 
umbiUcus.  He  was  surprised  to  find  a  core 
of  connective  tissue  covered  by  a  layer  of 
granulation  tissue  in  which  were  present 
numerous  glands  lined  with  cyUndrical  epi- 
thehum.  He  considers  the  structure  an 
adenoma  arising  during  the  early  foetal 
development,  either  from  the  omphalomesen- 
teric duct  or,  most  probably,  as  he  supposed, 
from  the  allantois.  In  a  later  article  (3)  he 
cites  an  additional  case  of  "adenoma"  in  a 
series  of  10  cases  of  umbilical  tumors.  Seven 
of  the  cases  were  simple  granulation  tissue 
polypi  in  infants  2  to  5  weeks  old.  Both  of  the 
cases  of  "adenomata"  were  in  much  older 
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infants.  In  reporting  the  second  case,  he 
changed  his  former  \aew  in  regard  to  the 
origin  of  these  tumor  masses.  He  realized 
that  it  is  not  possible  to  explain  the  origin  of 
a  single  layer  of  cylindrical  epithehum  from 
a  structure  like  the  urachus  or  allantois: 
however,  he  fails  to  make  a  positive  suggestion 
as  to  its  probable  origin. 

Kolaczek  (4)  criticizes  Kuestner  for  calling 
these  tumors  adenomata,  since  they  are  not 
glandular  new-growths  but  probably  re- 
present prolapses  of  a  retarded  normal  em- 
bryologic  retrogression  of  the  ductus  \-itello- 
intestinalis.  He  concedes  at  the  same  time 
that  he  himself  also  was  wrong  in  formerly 
naming  them  "entero-teratome."  In  sug- 
gesting their  origin  from  remains  of  the  ductus 
vitello-intestinalis,  he  established  the  status  of 
this  type  of  umbiUcal  outgrowths  that  is 
universally  accepted  today. 

That  a  number  of  these  polyps  are  asso- 
ciated with  remains  from  the  allantois  or 
urachus  is  shown  by  the  large  series  of  cases 
quoted  by  Cullen  (5)  from  the  hterature.  The 
diagnosis  of  this  condition  is  generally 
fairly  easy,  because  of  the  escape  of  urine 
from  the  umbilicus.  In  a  few  cases  more 
urine  passed  by  this  route  than  through  the 
urethra.  In  two  cases  cited  (6,  7)  a  patent 
urachus  was  associated  with  a  patent  ompha- 
lomesenteric duct. 

Meckel  (8)  was  the  first  to  point  out  that 
disturbances  of  the  normal  involution  of  the 
omphalomesenteric  duct  may  lead  to  the 
formation  of  certain  diverticula  of  the  in- 
testine which  now  bear  his  name.  Although 
he  taught  this  as  early  as  181 2,  it  was  not 
accepted  until  much  later  In  1847  King  (9) 
reported  two  cases  of  umbilical  tumors  which 
directly  communicated  with  intestinal  di- 
verticula situated  from  10  to  20  inches  above 
the  ileocaical  valve 

Roth  (10)  discusses  in  detail  the  tumor 
masses  in  the  \'icinity  of  the  umbilicus  which 
have  a  congenital  basis.  He  brings  out  the 
fact  that  the  intestine  is  formed  during  the 
early  weeks  of  development — at  the  time 
when  the  embryo  separates  itself  from  the 
underl>-ing  tissue.  During  the  fourth  week, 
the  original  vesicle  is  united  to  the  umbiKcal 
region  of  the  embryo  by  means  of  a  narrow 


canal,  the  omphalomesenteric  duct.  This 
duct  closes  at  about  the  sixth  week,  forming 
a  fine,  firm  cord.  Several  weeks  later  the 
intestinal  toils  recede,  and  normally  the 
connection  between  the  intestine  and  the 
umbilical  vesicle  disappears.  Any  disturb- 
ance, however,  of  this  normal  involutionary 
process  may  lead  to  the  formation  of  the 
relatively  common  Meckel's  di\erticulum,  or 
any  of  its  modifications.  Roth  classifies  the 
sequela?  to  abnormal  involution  under  four 
main  di\isions". 

1.  Ordinary  Meckel's  diverticula — with 
free  ends. 

2.  Adherent  diverticula.  The  blind  end  is 
joined  to  the  navel  by  means  of  a  fibrous 
cord,  the  obliterated  omphalomesenteric  duct 
and  blood  vessels. 

3.  Patent  diverticula.  It  is  the  common 
form  of  umbihcal  fistula.  Secondary  pro- 
lapse may  result. 

4.  Enterocystoma.  Retention  cysts  near 
the  umbilicus  which  may  or  may  not  be  con- 
nected with  the  intestine. 

The  solid  pedunculated  umbilical  polypi 
are  apparently  not  provided  for  in  this 
classification;  but  Hektoen  (11)  unhesitating- 
ly includes  them  in  Group  3. 

Their  nomenclature  as  found  in  the  Htera- 
ture is  interesting.  Kuestner  (2,  3)  called 
them  adenomata;  Kolaczek  (4),  enteratomata ; 
Lannelongue  and  Fremont  (19),  adenoid 
diverticular  tumors;  Hoknes  (20),  "warty  or 
nipple-like  tumors."  They  are  also  designated 
as  "fleshy"  tumors  and  mucous  polypi. 
Hektoen  (11)  proposes  the  name  "polypoid 
vitelline-duct  remains."  All  of  these  growths 
present  the  following  features  in  common: 
they  are  small,  pedunculated,  polypoid 
masses,  ha\ing  a  smooth  \'elvety  surface  and 
a  reddish  color.  They  secrete  a  \'iscid  fluid 
and  bleed  readily.  Microscopically,  they 
show  a  central  mass  or  core  of  connective 
tissue  and  smooth  muscle  fibers  covered  with 
a  layer  that  almost  exactly  reproduces  the 
mucosa  of  the  intestine.  In  practically  all 
cases,  regardless  of  the  age  of  the  patient, 
their  e.xistence  has  been  noticed  since  birth. 

It  is  interesting  to  note  that  the  first  men- 
tion in  the  literature  of  the  existence  of 
patent  diverticula  associated  with  fistulae  is 
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lig.  4.  Cum-  1.  The  atypical  villi  show  ulcerations 
at  the  tips  and  small  quantities  of  exudate  on  the  surface. 
The  crypts  of  Lieberkuehn  are  well  shown. 

Fig.  5.  Case  i.  High  power  photomicrograph  show- 
not  through  the  primary  report  of  cases 
possessing  demonstrable  ducts  leading  to  the 
intestine,  but  is  rather  incidental  to  the 
extraordinary  observation  of  seeing  living 
worms  escape  from  the  navel.  Bottini  (12) 
noticed  six  round  worms,  the  ascaris  lum- 
bricoides,  escape  through  the  navel  of  a  10 
year  old  boy  suffering  from  gastro- enteritis. 
Nicolich  (13)  mentions  the  escape  of  similar 
worms  from  the  umbilicus  of  a  woman  25 
years  old.  Bedel  (14)  reports  his  observations 
in  the  cases  of  two  boys.  Siebold  (15)  cites 
two  cases  from  the  literature  and  reports  a 
case  of  his  own  in  which  tapeworms — taenia 
solium — were  seen  to  escape  from  the  um- 
bilicus. His  own  case  was  that  of  a  man  22 
years  old  who  suffered  from  a  "suppurative 
umbilicus."  Fa?cal  material  was  never  seen 
to  escape  through  the  opening,  and  even  the 
worm  segments  appeared  to  be  clean  and 
free  from  fseces.  In  these  two  cited  cases, 
however.  fa?cal  fistuL-e  were  present.  Many 
cases  of  this  tj-pe  are  found  in  the  literature. 

Tillmanns  (16)  reports  a  unique  finding 
in  a  case  of  umbilical  tumor.  A  mass  about 
the  size  of  a  walnut,  apparently  covered  by 
mucous  membrane,  was  present  at  the 
umbilicus  of  a  boy  13  years  old.  i\n  acid 
mucoid  secretion  flowed  from  the  tumor.  This 
secretion  was  increased  by  stimulation 
through    handling,    so    that    as   much    as    2 


ing  a  small  group  of  Lieberkuchn's  glands  cut  transversely. 
The  loose  cellular  stroma  shows  thin-walled  blood  vessels 
and  infiltrated  leucocytes,  many  of  which  are  eosino- 
philes. 

cubic  centimeters  could  be  collected  in  a 
quarter  of  an  hour.  The  fluid  was  nearly 
always  acid,  and  contained  a  ferment  which 
digested  fibrin.  Tillmanns  performed  a 
number  of  tests  with  the  fluid,  the  results  of 
which  led  him  to  conclude  that  the  secretion, 
since  it  contained  acid  and  pepsin-like  fer- 
ment, must  be  a  product  of  gastric  glands. 
The  microscopic  examination  of  the  excised 
tumor  showed  bundles  of  smooth  muscles 
and  connective  tissue  in  the  center,  covered 
by  a  layer  of  mucosa  and  submucosa  Some 
areas  suggested  the  picture  of  the  pyloric  end 
of  the  stomach,  while  other  parts  were  more 
like  the  intestinal  mucosa.  Most  of  the  glands 
were  atrophic.  Weigert  saw  the  sections  and 
pronounced  the  tissue  as  being  most  probably 
related  to  the  stomach  wall.  The  author's 
explanation,  therefore,  as  to  the  origin  of  this 
tumor  is  that  the  navel  included  a  pyloric 
diverticulum  of  the  stomach  in  a  marmer 
similar  to  its  more  frequent  inclusion  of  a 
Meckel's  diverticulum  of  the  small  intestine. 
Heukelom  (17)  disagrees  with  Tillmanns' 
conclusion  regarding  the  origin  of  the  tumor. 
Neither  the  character  of  the  glands  nor  their 
secretion,  he  thinks,  can  definitely  establish 
their  origin.  The  character  of  the  epithelium 
often  becomes  changed  in  those  portions  of 
Meckel's  diverticula  which  become  constricted 
off  and  separated  from  the  main  outpouching. 
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Fig.  6. 

Fig.  6.  Case  2.  Photograph  of  sijecimen  removed  at 
autopsy  as  an  accidental  linding. 

Fig.  S.  Case  2.  Photomicrograph  of  section  taken 
through  the  distal  severed  portion  of  the  lumen.  Note  the 
large  triangular,  circular,  and  irregularly  elliptical  cells 
possessing  a  moderately  dense  cytoplasm  and  well-defined 
deeply-staining  nuclei.  These  cells  take  a  deep  eosin  stain 
and  are  analogous  to  the  '"parietal"  cells  of  the  fundus  of 
the  stomach.    Near  the  lower  edge  and  to  the  left  of  the 

Not  infrequently  the  glands  in  such  con- 
stricted portions  closely  resemble  those  of  the 
gastric  mucosa  histologically.  He  also  states 
that  even  the  acid  secretion  is  no  criterion, 
because  the  secretion  of  the  intestinal  glands 
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Fig.  7.  Diagrammatic  sketch  of  a  longitudinal  section 
of  specimen  from  Case  2.  It  shows  the  separation  of  the 
distal  portion  of  the  lumen  of  the  Meckel's  diverticulum 
from  the  main  portion  by  a  connective-tissue  septum.  The 
pro.ximal  end  is  continuous  with  the  lumen  of  the  small 
bowel.  The  severed  portion  of  the  cavity  is  reall}'  a  small 
cyst,  communicating  neither  with  the  pro.ximal  divertic- 
ulum nor  with  the  skin  surface. 


Fig.  S.  Fig.  0. 

mid-line  is  a  typical  gland-like  structure,  showing  these 
"parietal"  cells  together  with  the  smaller,  more  deeply 
staining  "chief"  cells.  Near  the  left  edge,  just  below  the 
middle,  there  is  seen  one  of  these  acid  cells  with  two  nuclei. 
Many  acid  or  "parietal"  cells  are  seen  scattered  through 
the  stroma.  There  is  a  dense  leucocytic  infiltration 
present. 

Fig.  9.  Case  2.  High  power  photomicrograph  of 
same  section  as  in  Fig.  8. 

prior  to  the  establishment  of  the  biliary  flow 
is  acid.  He,  therefore,  beheves  that  an  early 
constricting  off  ( Absclniucriing)  of  the  di- 
verticulum results  in  a  glandular  structure 
which  has  an  acid  secretion  and  micro- 
scopically resembles  the  gastric  mucosa.  A 
later  constriction  (Absclmiicrung),  on  the 
other  hand,  results  in  the  histologic  picture  of 
the  small  intestine  with  its  Lieberkuehn's 
glands  and  goblet  cells.  The  secretion  in 
such  a  case  is  alkahne. 

Heukelom's  \iew  relative  to  the  origin  of 
diverticula  presenting  gastric  mucosa  has 
been  accepted  by  many  authorities  (Cullen, 
18,  and  others),  and  is  in  accord  with  the 
histologic  finding  in  a  necropsy  specimen 
which  I  studied. 

This  specimen  (Fig.  6)  was  obtained  at  an  autopsy 
as  an  accidental  finding,  in  a  case  of  a  young  man 
29  years  old,  who  died  from  a  fractured  skull.  It 
showed  a  narrow  Meckel's  diverticulum  possessing 
a  thick  cord-like  attachment  to  the  abdominal 
wall  in  the  region  of  the  navel.  The  navel  itself 
appeared  normal. 

On  probing  the  narrow  lumen  leading  from  the 
intestine  into  the  cord,  the  cavity  was  found  to 
extend  for  a  distance  of  about  5  centimeters,  where 
it  abruptly  ended  in  a  blunt  saccular  dilatation 
about  I  centimeter  in  diameter  (Fig.  7).  Examina- 
tion of  the  apparently  solid  remaining  portion  of 
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the  cord  revealed  a  small  slightly  curved  cylindrical 
cavity  measuring  about  2.5  centimeters  in  length 
and  averaging  2  millimeters  in  diameter.  It  was 
separated  from  the  proximal  diverticulum  by  a  thin 
connective-tissue  septum.  The  narrow  lumen  ex- 
tended outward  to  a  point  just  within  the  knob-like 
protuberance  of  the  navel  but  did  not  open  onto  the 
surface  (Fig.  7).  The  umbilical  depression  was  nor- 
mal. 

The  microscopic  studies  of  the  two  cavities 
proved  of  unusual  interest.  Sections  of  the  proximal 
one  communicating  with  the  intestinal  canal 
showed  the  typical  structure  characteristic  of  the 
small  bowel  with  its  muscular  laj'ers  and  its  mucosa 
possessing  Lieberkuehn's  glands  and  villi.  The 
glands  and  villi  were  covered  by  a  single  layer  of 
columnar  epithelium  containing  goblet  cells.  But 
the  sections  of  the  distal  canal  revealed  an  entirely 
different  histology.  Instead  of  the  aforementioned 
intestinal  mucosa  usually  seen  in  Meckel's  div'erti- 
cula,  there  was  present  a  picture  bearing  a  ver\- 
evident  resemblance  to  the  gastric  mucosa.  Through- 
out the  reticular  structure  were  scattered  numerous 
epithelial  cells  disposed  in  tv-pical  gland-like  ar- 
rangements, but  also  present  singly,  in  small 
groups  and  cords  (Figs.  8  and  0).  The  striking 
feature  of  these  epithelial  cells  was  that  they  com- 
prised two  distinct  types:  one  a  large  cell,  rich  in 
cytoplasm,  irregularly  oval  or  triangular  in  shape, 
possessed  a  single  well-defined  nucleus  or  occasional- 
ly two  nuclei,  stained  deeply  with  eosin.  and 
altogether  corresponded  to  the  acid  secreting  "pa- 
rietal" cells  of  the  fundus  glands  of  the  stomach;  the 
other,  a  smaller  cell,  irregular  in  shape  with  a  single 
nucleus,  took  the  hasmato.xylin  stain  and  corre- 
sponded in  general  appearance  to  the  chief  or 
peptic  cells.  The  'parietal"  cells  were  situated  close 
to  the  "basement  membrane"  of  the  glands  but 
many  were  also  extraglandular  and  lay  free  in  the 
stroma.  Many  of  the  cells  were  15  to  20  micra  in 
diameter.  The  free  inner  surface  of  the  mucosa 
was  ulcerated  and  the  epithelial  lining  was  absent. 
The  coarse  stroma  between  the  glands  and  groups 
of  epithelial  cells  was  infiltrated  with  lymphocytes, 
plasma  cells,  eosinophiles  and  polymorphonuclear 
leucocytes.  Beneath  this,  there  was  a  submucosa  of 
loose  connective  tissue  beyond  which  there  was  a 
denser  layer  of  hyaline  fibrous  connective  tissue 
containing  small  bundles  of  non-striated  muscle 
fibers.  It  was,  therefore,  obvious  that  in  structure, 
arrangement,  and  staining  characteristics  of  the 
epithelial  cells,  there  was  a  marked  resemblance  of 
this  tissue  to  the  mucosa  of  the  fundus  of  the 
stomach. 

The  study  of  this  specimen  conclusively 
demonstrates  that  umbilical  anomalies,  pre- 
senting a  structure  wliich  resembles  the 
mucosa  of  the  stomach,  need  not  have  their 
origin  in  remnants  of  gastric  diverticula  or 
displaced    patches    of   gastric   mucosa.     In- 


deed, it  is  very  probable  that  such  relations 
never  exist.  In  all  of  the  similar  cases  re- 
ported in  the  literature  (Tillmarms,  1887; 
\'an  Heukelom.  1888;  von  Rosthorn,  1889; 
Reichard,  1898;  Weber,  1898;  Lexer,  1899; 
Stroda,  1903;  Minelli,  1905;  Denuce.  1908) 
not  one  presented  convincing  exidences  that 
the  anomaly  had  its  origin  in  or  was  in  any 
way  associated  with  the  stomach  wall.  The 
conclusions  of  Tillmanns  (16)  and  others 
were  mere  conjectures  arrived  at  from  his- 
tological appearances  only,  and  naturally 
proved  the  easiest  explanation.  But  the 
specimen  here  studied,  as  well  as  the  case 
reported  by  Lexer  (21),  shows  very  clearly 
that  different  portions  of  the  same  divertic- 
ulum of  the  intestine  may  possess  totally 
different  histologic  appearances,  and  that  a 
portion  completely  separated  from  the  in- 
testinal lumen  by  a  septum  may  present  a 
picture  closely  simulating  the  gastric  mucosa. 
\'an  Heukelom's  view,  therefore,  is  completely 
corroborated  by  the  findings  in  this  case. 
The  distal  ca^^ty  was  severed  perhaps  from 
the  main  diverticulum  very  early  in  the  de- 
velopment of  the  ovum,  prior  to  the  estabhsh- 
ment  of  the  flow  of  bile  and  the  alkaline 
secretions.  This  resulted  in  a  glandular 
structure  which  histologically  resembles  the 
mucous  membrane  of  the  stomach  and  which 
functionally  probably  had  i)roduced  an  acid 
secretion. 

The  second  case  discussed  in  this  paper, 
although  it  presents  an  umbilical  anomaly 
with  a  structure  resembling  the  gastric 
mucosa,  belongs  to  the  same  class  of  con- 
genital abnormalities  as  the  first  case,  ha\ing 
developed  from  the  remains  of  the  om- 
phalomesenteric duct. 

SUMMARY 

1 .  Umbihcal  inclusions  of  remnants  of  the 
omphalomesenteric  duct  are  not  at  all  un- 
common. Most  of  the  "umlDilica!  granulo- 
mata"  are  probably  structures  of  this  type. 

2.  L^mbihcal  polypi,  presenting  gastric 
mucosa,  undoubtedly  originate  in  remnants  of 
the  omphalomesenteric  duct  and  not  from 
gastric  diverticula.  The  histological  and 
functional  characteristics  of  these  anomalies 
are   probabl}'   determined   by   the   stage   of 
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foetal  development  at  which  time  the  con- 
striction or  Ahschnuerung  occurs. 

3.  The  milieu  is  an  important  factor  in 
determining  the  type  of  cells  called  forth  by 
any  given  stimulus. 
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GANGRENE   OF   AN    ECTOPIC   KIDNEY    FROM   TWISTED    PEDICLE 

By  J.  LOUIS  RANSOHOFF,  M.D.,  F.A.C.S.,  Cincinn.-vti 


ECTOPIC  kidney  is  in  itself  not  of 
sufficient  rarity  to  warrant  the  report 
of  a  single  case.  It  is  in  fact  not  an 
uncommon  condition.  Naunam  found  21 
cases  in  10,177  autopsies.  Guizzetti  and 
Pariset  reported  18  cases  in  20,000  autopsies. 
Borland,  in  191 1,  collected  121  clinical  cases. 
This  condition  is,  as  a  rule,  accidentally 
discovered  during  an  operation  undertaken 
for  some  other  surgical  condition. 

Ectopic  kidney,  which  is  a  true  congenital 
anomaly,  must  be  sharply  differentiated  from 
movable  kidneys  of  all  degrees. 

Ectopia  of  the  kidney  is  an  arrest  in  the 
ascent  of  the  kidney  from  the  pelvis  to  the 
position  it  occupies  in  the  normal  adult  Kfe. 
The  reason  for  this  arrest  in  ascent  is  one  of 
conjecture,  but  in  all  likelihood  it  is  caused 
by  the  anomalous  origin  of  the  renal  artery 
from  the  common  or  external  iliac.  In  the 
case  of  sacral  ectopia,  the  arrest  occurs  during 
about  the  seventh  week  of  embryonal  life. 
With  the  newer  methods  of  renal  diagnosis. 


particularly  pyelography,  the  diagnosis  of 
ectopic  kidney  is  not  infrequently  made  prior 
to  operation,  particularly  when  symptoms 
point  to  a  disease  of  the  kidney  on  this  side. 

In  ectopic  kidney,  the  artery  is  short  and 
comes  down  from  the  nearest  large  trunk, 
either  the  aorta  or  the  common  iUac.  The 
pehis  and  ureter  are  usually  on  the  anterior 
surface  of  the  kidney,  retaining  their  embry- 
onal relation.  The  ureter  is  short  and  enters 
the  bladder  in  the  normal  position.  The 
ectopic  kidney  is  as  a  rule  fixed  in  its  position, 
by  both  its  short  artery  and  its  complete 
retroperitoneal  location. 

Case.  Female,  age  12.  referred  by  Dr.  \.  H.  Carr. 
Nothing  in  the  past  or  family  history  is  germane  to 
the  present  condition.  For  the  past  three  weeks, 
the  child  has  complained  of  pain  in  the  lower  abdomen 
which  has  at  times  assumed  a  colic-like  character. 
There  has  been  constipation.  The  child  has  eaten 
and  slept  well  and  has  attended  school.  There  has 
been  no  vomiting  and  no  history  of  sudden  strain  or 
injury.  On  November  21,  the  pain  became  more 
severe  and  there  was  one  attack  of  vomiting.     On 
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November  22.  iqiq,  4  p.m..   the  child  was  admitted 
to  Jewish  Hospital. 

Examination  on  admission  revealed  a  well  devel- 
oped and  nourished  child.  The  heart  and  lungs  were 
normal.  The  temperature  was  00.2^.  pulse  100. 
Leucocyte  count  o.ooo.  The  urine  was  clear,  light 
amber;  specific  gravity  1020;  no  albumin,  sugar, 
casts,  or  blood.  There  was  a  slight  rigidity  of  the 
lower  recti  muscles,  particularly  on  the  right  side 
and  a  moderate  degree  of  tenderness.  Diagnosis: 
subsiding  subacute  appendicitis.  Operation.  Jewish 
Hospital.  November  24.  iqiq.  gas  ether  anssthesia, 
gridiron  incision.  On  opening  the  abdomen  a  moder- 
ate amount  of  blood-stained  serum  escaped  from  the 
pelvis.  A  pelvic  examination  revealed  a  tumor  mass 
in  the  hollow  of  the  sacrum.  The  incision  was  en- 
larged and  the  patient  placed  in  the  extreme  Tren- 
delenburg position.  The  tumor  was  delivered  into  the 
woimd  and  proved  to  be  a  gangrenous  ectopic  kidney 


entirely  intraperitoneal.  The  pedicle  was  twisted 
from  the  left  to  the  right  three  and  one  half  times. 
.\dherent  to  the  anterior  surface  of  the  kidney  was  the 
right  tube,  also  gangrenous.  The  ureter  came  from 
its  normal  position  and  was  about  3  inches  in  length. 
.\s  near  as  could  be  determined  the  arterj-  arose  from 
the  common  iliac. 

Examination  revealed  a  normal  kidney  on  the  left 
side  and  an  empty  pouch  in  the  normal  kidney  posi- 
tion on  the  right  side.  The  pedicle  was  tied  and  the 
kidney  removed,  the  tube  being  cut  off  close  to  the 
uterine  horn.  No  trace  of  the  right  ovary  could  be 
found.  The  left  ovary  was  normal.  The  appendix 
was  moderately  inflamed  and  was  removed  in  the 
usual  manner.    Recoven.-  uneventful. 

The  attachment  of  the  tube  can  be  easily 
explained  by  its  proximity  to  the  kidney  dur- 
ing foetal  Life.  There  are.  however,  several 
features  of  this  case  wliich  are  entirely  inex- 
plicable. The  complete  intraperitoneal  posi- 
tion of  the  kidney  with  mesentery  containing 
the  artery  and  ureter,  is  difficult,  if  not  im- 
possible, to  explain.  In  the  absence  of  any 
fall  or  sudden  strain,  the  twist  may  perhaps 
be  explained  by  a  sudden  peristaltic  movement 
of  the  sigmoid,  which  started  the  rotation  of 
the  kidney.  A  rather  extensive  search  of  the 
literature  has  failed  to  reveal  a  similar  case. 

Looking  back  on  this  case,  it  might  have 
been  possible  to  make  a  diagnosis  had  a 
rectal  examination  been  made.  The  s\Tnp- 
toms,  however,  pointed  so  clearly  to  an 
appendicitis,  that  further  examination  seemed 
unnecessary. 


TOXIC  GOITER  FOLLOWING  EPIDEMIC  INFLUENZA' 

By  C.  a.  ROEDER,  M.D.,  Omaha 


THE  etiology  of  any  t\pe  of  enlarge- 
ment of  the  thyroid  is  still  a  mystery 
and  the  pathology  was  a  hopeless  puz- 
zle until  Wilson  and  Plummer  placed  it 
in  a  more  definite  clinico-pathological  basis. 
We  feel  that  the  nodular  or  adenomatous 
and  hypeq)lastic  goiters  are  frequently,  if 
not  always,  caused  by  infections  from  vari- 
ous foci,  but  not  many  records  are  avail- 
able demonstrating  the  close  relationship 
between  an  acute  and  more  general  infection 


and  toxic  goiter.  The  past  epidemic  of 
influenza  left  more  various  complications 
than  any  other  known  infection,  and  it  was 
our  privilege  to  observe  three  toxic  adeno- 
matous cases  and  five  exophthalmic  (h>-per- 
plastic)  cases  of  goiter,  all  developing  rapidly 
and  immediately  following  the  infection. 

Case  i.  Toxic  adenoma.  Mrs.  \V..  Pisgah, 
Iowa.  Age  38.  married.  2  children.  The  patient  has 
had  a  nodular  goiter  since  she  was  20.  The  goiter 
had  been  barely[  noticeable  and  had  produced    no 


1  Abstract  of  a  paper  read  before  the  Association  of  Residents  and  Ex-Residents  of  the  ifayo  Clinic,  October  S.  loig 
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symptoms.  Two  months  ago  the  patient  had  epi- 
demic influenza  without  pneumonia,  and  four  weeks 
after  onset  she  became  very  weaic  and  had  an  en- 
largement of  the  right  side  of  the  thyroid  ghmd.  One 
week  later  a  marked  psychosis  developed,  called  by 
the  neurologist  lo.\ic  psychosis,  with  pulse  120-140. 
Removal  of  this  adenomatous  mass,  which  was  de- 
generating and  of  an  intense  greenish  color,  relieved 
the  patient  within  a  few  days  and  she  made  a  steady 
and  complete  recovery. 

C.'\SE  2.  Toxic  adenomata.  Mrs.  J.  H.  B..  Omaha. 
Age  48.     The  patient  has  had  a  nodular  goiter  for 

19  years,  with  no  symptoms.  .She  had  epidemic  in- 
fluenza in  November,  igiS.  This  was  followed 
immediately  by  nervousness,  tachycardia,  tremor, 
increasing  weakness,  very  moist  skin,  and  a'dema 
of  the  face  and  ankles.  She  presented  an  enlarged 
nodular  gland,  pulse  140.  no  eye  signs;  glycosuria; 
blood  pressure  120-00.  Double  resection  was  done 
and  degenerating  adenomata  removed.  She  made 
a  rapid  recovery. 

C.\SE  j.  To.xic  adenomata.  Mrs.  C.  Z..  Omaha. 
Age  42.     The  patient  has  had  a  nodular  goiter  for 

20  years,  with  no  symptoms.  She  had  epidemic 
influenza  in  November,  1018,  Since  then  there  has 
been  no  change  in  the  size  of  the  gland  but  her  illness 
was  immediately  followed  by  increasing  weakness, 
tachycardia,  nervousness,  dyspnoea  and  moist  skin. 
The  blood  pressure  was  120  and  80;  albuminuria; 
eyes  staring  but  not  protruding.  Double  resection 
was  done  and  degenerating  adenomata  removed. 
She  made  a  rapid  and  complete  recovery. 

Case  4.  Hyperthyroidism.  Miss  W..  Petersburg. 
Nebraska,  .^ge  24.  The  patient  had  had  epidemic 
influenza  without  pneumonia  4  months  before  con- 
sultation. One  week  after  getting  up  she  noticed 
dyspnoea,  nervousness,  tachycardia,  and  increasing 
weakness.  All  symptoms  for  past  3^  months 
gradually  increased  and  3  weeks  ago  she  noticed 
enlarging  thyroid  for  the  first  time.  Pulse  120-140; 
Graefe  sign;  moist  skin.  Double  ligation  produced 
only  very  little  improvement.  Both  inferiors  were 
then  ligated.    .At  present  she  is  improving. 

Case  5.  Hyperthyroidism.  H.  C.  L..  Omaha. 
Age  37.  The  patient  had  had  influenza  without 
pneumonia  in  November,  1Q18.  Three  weeks  after 
getting  up  she  noticed  increasing  nervousness, 
weakness,  and  tachycardia  with  attacks  of  diarrhtca. 
at  which  time  she  passed  blood.  A  goiter  was  first 
noticed  about  S  weeks  after  the  onset  of  the  influ- 
enza.    No  exophthalmos  was  present  but  there  was 


a  moderate  (iraefe.  The  skin  was  stained  intensely 
dark,  resembling  Addison's  disease.  Pulse  130-160. 
Single  ligation  and  resection  were  done.  Pathology^ — 
hyperplastic  thyroid.     Good  recovery. 

Case  6.  Hyperthyroidism.  P.  L.,  Hampton, 
Nebraska.  .-Age  20,  single,  female.  P'or  zyi  years 
the  patient  had  had  a  small  nodule  in  the  thyroid 
which  produced  no  symptoms.  She  had  epidemic 
influenza  in  November.  iqi8.  One  week  after 
getting  up  she  noticed  enlarging  of  the  neck  and 
nervousness,  sweating,  and  palpitation,  soon  fol- 
lowed with  loss  of  weight.  The  eyes  became  more 
prominent  2  months  after  onset.  Examination 
showed  pulse  140,  skin  moist,  tremor,  and  moderate 
exophthalmos.  Double  resection.  Pathology — 
hyperplastic  thyroid.     Recovery. 

C.\se  7.  Hyperthyroidism.  Mrs.  L.  C.  P.. 
(jrenora,  S.  D.  Age  29.  A  goiter  was  first  noticed 
immediately  after  epidemic  influenza  in  November, 
IQ18.  Since  then  the  patient  has  suffered  from  in- 
creasing nervousness,  weakness,  tachycardia,  and 
loss  of  weight.  There  is  no  exophthalmos  but  a 
marked  Graefe.  Thyroid  enlarged  (2),  uniform. 
The  skin  was  very  moist.  Double  resection. 
Pathology—  hyperplastic  thyroid. 

C.'iSE  8.  Hyperthyroidism.  Mrs.  D.  A.,  Omaha. 
Age  32.  The  patient  had  an  attack  of  epidemic 
influenza  in  November.  iqi8.  which  was  followed 
immediately  by  nervousness,  dyspnoea,  headaches, 
tachycardia.  The  symptoms  gradually  increased 
and  the  patient  had  speUs  of  vomiting  and  diarrhoea. 
The  thyroid  was  moderately  enlarged  and  marked 
thrills,  bruit,  and  a  Graefe  were  present.  There 
was  no  exophthalmos;  pulse  130,  skin  moist;  ex- 
treme hunger;  glycosuria.  Double  resection. 
Pathology— hyperplastic  thyroid.     Good  recovery. 

Out  of  these  8  cases  3  had  adenomata 
which  suddenly  became  very  toxic.  The  5 
cases  of  hyperthyroidism  had  their  onset 
definitely  following  influenza.  The  toxfemia 
from  the  ^  cases  of  aderiomata  may  have  been 
present  before  the  epidemic  but  it  was  very 
slight,  as  the  blood  pressures  were  all  low 
and  no  other  changes  were  e\ident.  Since 
this  paper  was  written  I  have  had  five  more 
cases,  three  hyperplastic  (exophthalmic)  and 
two  toxic  adenomata  all  coming  on  following 
epidemic  influenza. 
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DIVERTICULUM  OF  THE  DESCENDING  COLON   CAUSING 

NEPHROSIS 


HYDRO- 


By  GEORGE  F.  STRAUB,  M.D.,  Honolulu,  Hawaii 


CASES  of  diverticulum  of  the  colon, 
and  of  its  descending  part  in  particu- 
lar, are  so  rare  as  to  merit  the  publica- 
tion in  detail  of  each  individual  case. 

Mrs.  C.  D.  R.,  age  51  years,  married  in  i8q6,  was 
admitted  to  Queen's  Hospital  June  25,  1918.  The 
patient  had  never  been  ill  before  her  marriage. 
The  menses  which  had  always  been  regular  in 
quantity  and  quality,  stopped  in  1917.  The  climac- 
terium passed  without  any  disturbance.  She  had  no 
children.  No  pathological  discharge  had  been 
noticed  at  any  time.  A  number  of  times  she  had 
the  OS  dilated  for  sterility  with  no  etTect.  She  had 
never  been  pregnant.  Bowel  movements  and 
urination  were  normal  with  the  e.xceptions  referred 
to  below. 

About  6  months  after  marriage  the  patient 
began  to  ail  with,  what  she  thought  to  be,  "  mahirial '' 
symptoms.  She  had  a  normal  temperature  in  the 
morning,  a  rise  to  102°  and  more  in  the  evening, 
followed  by  very  profuse  sweats.  She  does  not 
remember  whether  or  not  she  had  chills.  There 
was  only  a  slight  feeling  of  fullness  at  times  in  the 
left  flank,  but  no  other  local  sj'mptoms  of  any 
kind.  These  symptoms  came  on  in  the  form  of 
frequent  attacks  lasting  a  week  or  so  and,  in  the 
beginning,  did  not  cause  much  weakness  or  dis- 
comfort aside  from  forcing  the  patient  to  bed  in 
the  afternoon.  In  March,  1897,  an  exploratory 
operation  was  advised  by  the  then  attending  physi- 
cian, although  there  was  no  pain  on  pressure  in  the 
abdomen,  no  tumor  palpable,  vaginal  examination 
was  negative,  but  the  patient  became  more  and 
more  exhausted  through  these  repeated  attacks 
of  fever  and  discomfort  in  her  left  side.  One 
morning,  a  few  days  before  the  operation,  she 
was  surprised  by  the  free  passage  of  a  great  deal  of 
urine  containing  a  large  quantity  of  a  gangrenous- 
looking  and  smelling  fluid.  The  bladder  was 
washed  frequently,  and  on  March  13,  she  was 
operated  upon  by  laparotomy,  the  operation 
lasting  2^-2  hours.  All  she  was  told  was  that  a  great 
amount  of  pus,  had  been  found  and  that  no  organs 
were  removed.  The  incision  healed  only  partly, 
and  a  large  quantity  of  pus  and,  at  times,  urine 
came  through  the  wound.  Since  that  time  tender- 
ness developed  in  the  left  tlank  radiating  toward 
the  back  under  the  ribs.  During  her  slow  re- 
convalesccnce  she  decided  to  go  to  San  Francisco, 
and  on  July  5,  while  on  board  of  ship,  she  took  a 
Seidlitz-powder,  which  caused  a  great  quantity  of 
gas,  together  with  some  fa-ces,  to  escape  through 
the  wound.  Another  "long  operation  was  done, 
adhesions    broken,    nothing    removed,    the    source 


of  the  trouble  not  located  and  the  abdominal  cavity 
drained  through  the  vagina."  There  were  frequent 
irrigations.  The  urine  at  that  time  and  for  a  long 
time  after  contained  considerable  heavy  slimy 
matter.  In  December  there  w-as  only  a  small 
opening  left  of  the  incision,  still  secreting,  and 
requiring  much  dressing.  The  incision  healed  and 
opened  alternately  until  October  1899,  when, 
after  a  hard  chill  and  temperature,  a  quantity  of 
pus  was  discharged  and  in  a  short  time  the  incision 
closed  never  to  open  again.  .After  this  the  patient 
developed  peculiar  attacks,  which  came  and  went 
every  few  weeks.  She  had  occasional  high  fever 
and  acute  pain,  in  fact  was  never  free  from  dis- 
comfort in  the  left  upper  abdomen  and  loin,  the 
acute  attacks  being  generally  relieved  by  either  a 
Jlood  of  iirinc  or  by  passage  of  considerable  gas  and 
stool  by  rectum. 

Examination.  The  chest  was  negative  The 
abdomen  was  negative  except  for  a  palpable  mass 
around  and  below  the  left  lower  kidney-pole,  4 
inches  laterally  from  the  umbilicus,  immovable  on 
palpation  and  changing  on  percussion  after  inflation 
of  the  colon,  painful  on  pressure.  N'aginal  examina- 
tion was  negative.  Leucocyte  count:  11,800,  82  per 
cent  polymorphonuclears.  The  urine  was  absolutely 
negative  on  repeated  examination.  An  X-ray 
examination  of  the  stomach  made  in  the  course  of  an 
examination  by  another  physician  in  February.  1917. 
showed  a  normal  stomach-series,  a  small  diverticular 
projection  above  the  colosigmoidal  junction,  a 
caecum  of  the  fretal  type  and  a  residue  in  the  appen- 
dix after  4  days. 

Cystoscopy.  June  26,  igiS.  The  bladder  was 
found  to  be  normal  except  for  a  slight  transposition 
of  the  trigone  toward  the  left,  the  left  ureter  appar- 
ently being  pulled  upon  in  an  upward  direction. 
The  ureteral  orifices  were  normal.  Spurt  normal. 
Ureteral  catheters  on  both  sides  could  be  passed 
up  to  the  kidneys  without  dithculty.  Indigocarmine 
and  phenolsulphonephthalein  tests  showed  i 
minute's  delay  on  the  left  side  —  5  and  6  minutes 
respectively  —  were  otherwise  normal  in  quality 
and  quantity  except  for  a  slight  diminution  on  the 
left  side  —  9  and  7  per  cent  respectively.  The 
capacity  of  the  left  kidney  pelvis  was  52  cubic 
centimeters,  that  of  the  right  normal.  Bacteriologi- 
cal examination  of  the  urine  was  negative. 

X-ray  examination  of  urinary  tract.  A  plain  X-ray 
of  the  kidneys  was  negative.  In  the  region  of  the 
left  ureter  below  the  sacro-iliac  joint,  there  was  a 
small  shadow,  possibly  a  concrement,  although  the 
catheter  did  not  meet  with  obstruction;  but  a 
subsequent  X-ray,  June  28,  did  not  show  this 
shadow  any  more. 


360 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


Fig.  I.  Colon  after  bismuth  meal.  The  diverticulum 
is  demonstrated  pointing  toward  the  first  lumbar  vertebra. 

Pyelogram.  The  right  side  was  normal.  The 
left  kidney-pelvis  showed  moderate  enlargement 
and  indistinct  outline  in  its  lower  pole.  Another 
pyelogram  taken  on  July  2,  of  the  left  side  only  in 
combination  with  a  bismuth-enema  showed  the 
kidney  the  same  as  on  June  26  (Fig.  2).  The 
descending  colon  presented  a  diverticulum  pointing 
toward  the  right  side,  upward  and  ending  in  the 
region  of  the  lower  pole  and  pelvis  of  the  left 
kidney.  After  24  hours  a  residue  was  left  in  the 
diverticulum  in  the  same  position,  but  much  less 
intense  than  on  the  day  before. 

X-ray  examination  of  the  colon.  June  jo.  This 
picture,  taken  after  a  bismuth  meal,  had  already 
shown  the  same  diverticulum,  but  not  as  plain  as 
the  enema  (Fig.  i). 

Diagnosis.  Diverticulum  of  the  colon  descendens 
causing  intermittent  hydronephrosis  of  the  left 
kidney. 

Operation,  September  14.  iqiS.  Dr.  Judd  assist- 
ing. A  left  pararectal  incision,  4  inches  long,  was 
made  over  the  descending  colon.  Before  opening  the 
peritoneum  a  hazelnut -size  area  of  thick  pus  was 
encountered  —  evidently  the  trace  of  an  old  threat- 
ening perforation  —  behind  which  the  colon 
descendens  was  adherent  to  the  peritoneum.  On  the 
posterolateral  side  of  the  colon  the  diverticulum 
was  dissected  out  of  dense  adhesions.  Its  base  was 
about  2  inches  in  diameter.  In  its  course  it  ran 
behind  the  colon  poiitting  upward  and  toward  the 
median  line,  in  a  general  direction  toward  the 
lower  pole  of  the  left  kidney  for  about  2j-^  inches, 
retroperitoneally.  The  tip  of  the  diverticulum  had 
perforated  and  was  continuous  with  a  retroperito- 
neal fistulous  tract  another  2' 2  inches  long  and  i  inch 
wide  ending  near  the  left  kidney  pelvis  and  around 
the  left  ureter.  The  diverticulum  was  trimmed  off, 
inverted  by  two  catgut  and  one  linen  suture,  and 
this  suture  line  covered  with  a  fat  flap  available. 
The  sinus  was  enlarged,  curetted,  the  peritoneum 
closed,  and  an  e.xtraperitoneaI  10  inch  long  rubber 


Fig.  2.  Roentgenogram  taken  after  bismuth  enema 
with  the  diverticulum  filled  to  capacity.  Pyelogram 
made  simultaneously  shows  relation  of  ureter  and  kidney 
pelvis  to  the  diverticulum.    I,  II,  III,  lumbar  vertebra?. 

drain  left  in  place,  running  from  the  front  incision 
out  through  a  counterstab  near  the  lower  kidney- 
pole.  The  rest  of  the  incision  was  closed  in  layers. 
The  patient  made  an  uneventful  recovery  and  is 
now  in   excellent   health. 

Aside  from  the  diagnostic  interest,  which 
this  case  offers,  it  is  mainly  the  history  and 
pathology,  which  compels  the  attention  of 
the  medical  mind.  In  reviewing  the  history 
from  its  very  beginning,  22  years  ago,  it  is 
possible  to  distinguish  three  distinct  stages  of 
the  process.  First  we  see  the  patient  pass 
through  a  rather  uncharacteristic  and  vague 
period  of  chronic  diverticulitis,  which  may  be 
explained  by  the  fact  that  the  diverticulum 
had  a  retroperitoneal  location.  This  stage 
ended  by  perforation  of  its  apex  into  the 
surrounding  tissues,  and  the  formation  of 
one  or  more  abscesses  gravitating  toward  the 
pelvis  with  resulting  fistulse  and  perforation 
into  the  urinary  tract.  The  still  persisting 
diverticulum  and  its  fistulous  extension  as 
shown  at  the  time  of  the  last  operation  finally 
led  to  the  third  and  most  interesting  period: 
the  one  of  the  intermittent  hydronephrosis. 
There  is  no  doubt  in  my  mind  that  the  whole 
symptomatology  of  this  case  was  caused  by 
this  one  condition  in  its  various  stages  and 
forms.  And  from  the  operative  findings  it  is 
also  absolutely  evident  that  the  diverticulum 
in  question  was  a  true  congenital  diverticulum, 
perhaps  of  the  ancestral  variety,  if  we  wish 
to  follow  Cahier's  classification. 
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NARCOSIS   TREMOR   AND    ITS   TREATMENT 

By  Dr.   TORSTEX  RIETZ,   Va^tervik.   Sweden 


THERE  is  not  a  word  to  be  found, 
either  in  the  better  textbooks  on 
surgery  or  in  special  works  on  general 
anaesthesia,  concerning  the  tremor  which 
sometimes  appears  during  narcosis.  As  it  is 
an  e.xceechngly  disturbing  complication  and 
hinders  the  surgeon  while  operating,  and 
moreover  as  I  believe  I  have  found  a  method 
by  which  it  can  be  overcome,  I  will  give  a 
short  account  of  m}-  experience  in  the  hope 
that  my  method  may  help  others. 

Narcosis  trembling  resembles  very  much 
a  series  of  frequent  rhythmic  muscular  con- 
tractions. These  are  sometimes  so  A-iolent 
that  they  are  almost  mistaken  for  clonic 
cramp.  The  trembhng  attacks  chiefly  the 
lower  extremities,  but  sometimes  the  trunk 
is  also  involved,  at  least  the  lower  part.  The 
frequency  and  severity  of  the  spasm  renund  one 
most  of  the  findings  in  cases  of  intense  tremor,  of 
epileptic  attacks,  or  spasms  from  other  cortical 
irritation.'  Usually  the  trembling  comes  on 
suddenly,  without  warning,  and  as  a  rule 
immediately  reaches  its  full  intensity;  then, 
after  a  longer  or  shorter  period  it  disappears 
as  suddenly  as  it  appeared.  There  are  no 
single  detached  spasms  later,  such  as  one 
sees  in  eclampsia  or  epilepsy.  The  phenome- 
non always  appears  as  a  series  of  rapid  spasms 
at  regular  intervals.  The  severity,  however, 
varies  in  different  cases  as  well  as  in  the  same 
patient  during  a  given  narcosis;  it  may  happen 
that  at  first  the  trembling  is  very  slight  but 
that  later,  attacks  become  more  \iolent. 
Sometimes  the  trembKng  appears  only  as 
slight,  rapid,  spasmodic  jerks  lasting  for  a 
fracUon  of  a  minute.  In  some  cases  the 
trembling  continues  as  long  as  5  minutes 
and  in  some  cases  even  longer,  and  this,  it 
is  readily  seen,  is  a  great  hindrance  to  the 
surgeon  in  performing  the  operation.  In 
several  cases  we  were  able  to  check  the 
trembling  by  means  of  the  technique  which 
is  described  below. 

'  .Among  the  many  forms  of  tremor  which  have  been  described,  are  also 
the  groups,  cerebral  tremor  and  the  so-called  cerebral  form  of  toxic  tremor. 


Before  outlining  my  method,  however,  I 
wish  to  sum  up  briefly  the  results  of  my 
in\estigation  regarding  narcosis  trembling 
or  tremor. 

Thirty-three  cases  in  all  have  been  ob- 
served during  the  years  191 2  to  1919.  With 
two  exceptions  only,  the  patients  were  men, 
that  is  there  were  31  males  and  2  females. 
Most  of  the  patients  were  between  the  ages 
of  25  and  40,  but  this  group  is,  in  any  case, 
the  one  most  frequently  found  among  our 
hospital  patients.  Attaching  due  importance 
to  this  circumstance,  we  And  that  the  cases 
are  pretty  evenly  distributed  over  the  ages 
16  to  68  years.  A  predisposition  for  a  certain 
age  does  not,  therefore,  exist,  but  on  the 
other  hand  narcosis  tremor  has  not  been  ob- 
served in  children  under  16. 

Neither  the  hospital  records  nor  the  ob- 
jective examination  of  the  patient  has  af- 
forded any  exact  means  of  determining  the 
factors  which  may  possibly  be  considered  as 
fa\oring  the  appearance  of  the  abo\"e  de- 
scribed spasms.  The  patients  did  not  show 
more  than  other  patients  extreme  agitation 
and  there  was  not  present  confusion  or  ex- 
citement at  the  time  the  patient  was  given 
the  anaesthetic.  Then,  too,  in  several  cases 
the  narcosis  tremor  did  not  appear  until 
toward  the  end  of  the  operation  or  even  until 
the  patient  was  returning  to  consciousness. 
As  to  the  time  of  appearance  there  is  no 
regular  time  as  is  shown  in  the  following 
summarj-: 

Cases 

Spasms  observed  at  the  beginning  of  narcosis 3 

Spasms  observed  at  the  beginning  and  middle  of  narcosis  2 

Spasms  observed  at  the  middle  of  the  narcosis i 

Spasms  observed  at  the  middle  and  end  of  the  narcosis .  .   i 

Spasms  obser\'ed  at  the  end  of  the  narcosis 6 

Spasms  observed  during  whole  narcosis i 

The  technique  used  in  administering  the 
anaesthetic  does  not  seem  to  make  any  dif- 
ference nor  does  the  position  of  the  head,  etc. 
In  28  cases  ether  was  given,  in  2  a  mixture  of 
chloroform  and  ether  (as  regards  3  patients 
there  is  no  note  "narcosis  with  ether"  but 
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ihtTf  is  reason  to  believe  that  such  was  given, 
wliich  would  give  3 1  and  2  mixed  anaesthesias') . 
The  quantity  of  ether  or  chloroform  used 
does  not  assist  in  determining  the  cause  of  the 
spasm  nor  does  the  duration  of  the  narcosis 
The  largest  cjuantit}-  of  anesthesia  used  was 
250  cubic  centimeters  of  ether  and  the  longest 
period  was  2  hours.  These  figures  are,  how- 
ever, exceptional  and  the  average  quantity 
and  time  would  be  about  120  cubic  centimeters 
in  35  minutes.  It  has  often  happened  that 
several  operations  have  been  performed,  one 
after  the  other  and  that  also  other  patients 
have  been  amesthetized  out  of  the  same  bottle 
as  the  tremor  cases  and  the  other  patients 
have  not  exhibited  narcosis  spasm.  The 
ether  is  kept  and  tested  in  such  a  way  that 
there  is  no  reason  to  assume  adulteration  or 
decomposition  of  the  anaesthetic. 

As  was  to  be  expected,  the  part  of  the  body 
on  which  the  operation  was  performed  was 
irrelevant  to  the  appearance  of  the  tremor; 
thus  the  spasms  cannot  possibly  be  regarded 
as  a  sort  of  so-called  reflex-epilepsy  originating 
in  a  definite  part  of  the  body.  On  one  occasion 
in  an  operation  for  varicose  veins,  it  was 
observed  that  the  spasms  chiefly  affected  the 
leg  on  which  the  operation  was  being  per- 
formed. This  circumstance,  however,  does 
not  seem  to  be  of  any  significance  and  can 
be  partially  explained  by  the  fact  that  the 
other  leg  was  kept  in  a  fixed  position. 

Because  of  the  character  and  course  of  the 
attacks  in  our  series,  we  feel  justified  in  com- 
paring them  with  the  rhythmic  contractions 
which  occur  in  a  number  of  other  conditions 
and  which  are  considered  to  depend  on  an 
abnormal  irritation,  influencing  in  some 
manner  the  motory  courses.  It  is  true  that 
this  is  generally  believed  to  occur  in  the 
cortex  of  the  brain,  but  as  to  the  nature  of 
this  disturbance,  we  know  very  little.  It  is 
outside  the  scope  of  this  paper  to  discuss  the 
vaiious  theories  regarding  this  question. 

The  narcosis  tremor  must  be  due  to  an 
irritation  which  is  produced  in  some  mamier 
by  the  narcotic  which  is  conducted  to  the 
brain  through  the  circulation  of  blood. 

What  then  is  the  reason  that  such  spasms 
do  not  always  occur,  but  appear  only  in  a 
few  cases? 


As  shown  abo\e,  the  type  of  case  and  the 
mode  of  administering  the  anaesthetic  do  not 
throw  any  light  on  the  subject,  except  to 
show  that  a  marked  predisposition  exists  in 
men.  We  are,  therefore,  forced  to  assume  that 
the  abnormal  irritation  which  produces  these 
motory  sjTnptoms  has  some  connection  wnth 
a  special  sensitiveness  in  these  patients.  This 
assumption  is  strengthened  by  the  fact  that 
in  certain  indi\'iduals  and  certain  conditions 
there  is  a  predisposition  to  epileptic  attacks. 
This  varying  sensitiveness  renders  it  impos- 
sible ever  to  know  with  certainty  whether 
epilepsy  -will  appear  or  not.  for  instance  after 
a  depression  fracture  of  the  skull,  etc. 

On  the  hypothesis  that  narcosis  tremor  is 
the  result  of  an  abnormal  irritation  of  the 
brain  produced  by  the  anesthetic  which  is 
conducted  thither  by  the  blood,  I  have  en- 
deavored to  overcome  this  phenomenon. 
To  eliminate,  at  least  for  a  moment,  the  in- 
fluence of  the  irritated  motor  centers,  during 
an  operation  on  a  boy  of  16, 1  pressed,  for  a  few 
seconds,  on  the  neck  in  the  fossa  carotica.  The 
result  was  evident  at  once;  the  narcosis  tremor 
disappeared  as  by  magic.  It  appeared  again, 
howe\-er,  when  the  pressure  was  removed. 
Renewed  experiments  had  precisely  the  same 
efifect.  When  pressure  was  again  applied  for 
a  somewhat  longer  period  (about  one  quarter 
minute),  the  spasms  ceased  definitely. 

Although  on  some  occasions  the  ma- 
nctuvre  had  doubtful  results  or  none  at  all, 
continued  observations  still  showed  that  the 
measure  was  of  value.  As  regards  the  effect 
of  pressure,  the  cases  may  be  divided  into 
three  groups.  The  first  includes  those  pa- 
tients in  whom  compression  gave  a  positive 
result.  By  this  I  mean  that  the  spasms  im- 
mediately decreased  in  force,  or  ceased  al- 
together after  the  application,  by  means  of  a 
regular  grip,  of  pressure  on  the  designated 
spot.  Generally  speaking,  in  these  cases,  the 
reaction  on  the  part  of  the  patient,  in  the 
form  of  a  weakening  or  cessation  of  the  dis- 
turbing spasms,  is  so  prompt  that  one  is  left 
in  no  doubt  whatever  as  to  the  effectiveness 
of  the  measure.  If  the  pressure  is  applied  for 
only  a  short  time,  the  tremor  usually  returns; 
a  somewhat  longer  application  of  pressure 
on  the  other  hand  stops  the  tremor  definitely. 
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If,  from  the  beginning,  only  a  slight  pres- 
sure is  exerted,  there  is  merely  a  cUminution 
of  the  trembling.  If  the  pressure  is  decreased 
still  more  the  spasms  at  once  become  more 
\-iolent,  so  that  the  pressure  can  be  regulated 
by  the  intensity  of  the  jerks.  I  remember 
only  one  case,  that  of  a  man  of  55,  in  whom 
there  was  a  distinct  gradation  from  less 
severe  to  complete  cessation  of  the  spasms. 
Another  peculiarity  was  also  observed  in  this 
case;  the  tremor  which,  in  the  beginning  of 
the  narcosis,  was  less  pronounced  was  at  this 
time  but  slightly  affected  by  pressure  and 
showetl  a  diminution  onl}'  in  the  extent  of 
the  phenomenon.  The  trembling  gradually 
increased  in  intensity,  but  could  now  be 
stopped  by  means  of  pressure.  Cessation 
of  the  trembling,  however,  lasted  only  as 
long  as  the  pressure  was  maintained.  It 
was  noticed  that  the  quadriceps  femoris  and 
the  muscles  of  the  calf  were  considerably 
contracted  during  the  period  of  cessation  of 
the  spasm. 

The  other  group  includes  cases  in  which 
the  results  were  not  decidedly  positive, 
and  the  narcosis  spasms  possibly  ceased  of 
themselves,  or  circumstances  rendered  the 
investigation  incomplete. 

Finally  come  the  cases  in  which  compression 
was  ineffective.  In  the  t,^  cases  mentioned 
the  measure  was  used  29  times;  4  patients 
had  short  spasms  which  ceased  of  themselves 
and  did  not  call  for  treatment. 

The  other  29  cases  fall  into  3  groups  as 
follows:  In  Group  I,  the  effect  was  certain 
in  19  cases;  in  Group  II,  the  effect  was  un- 
certain in  5  cases;  in  Group  III  the  effect  was 
nil  in  5  cases. 

In  no  way  does  the  result  vary  in  so  far 
as  the  degree  of  unconsciousness  is  concerned 
nor  does  the  result  bear  any  relation  to  the 
duration  of  the  narcosis  (only  once  has  a 
suggestion  of  tliis  been  e\ident;  compare  the 
above-cited  observation  in  the  case  of  the 
man  age  55). 

The  technique  used  in  exerting  the  pressure 
is  extrcmeh-  simple,  but  experience  has  taught 
me  that  the  method  may  fail  if  it  is  not  ap- 
plied precisely  as  it  should  be;  therefore, 
it    may    not    be    superfluous    to     mention 


briefly  a  few  details.  In  the  position  in  which 
the  narcosis  nurse  generally  sits  it  is  perhaps 
difficult  for  her  to  appl)-  a  sufficiently  power- 
fid  downward  pressure  in  the  carotid  fossa. 
It  is  easier  to  apply  pressure  in  this  region  if 
one  stands  at  one  side  of  the  patient  and 
turns  his  head  over  toward  the  other  side. 
The  pressure  is  applied  either  with  the  thumb 
or  the  four  fingers  together. 

There  is  still  a  question,  however,  as  to 
whether  compression  of  the  blood  vessel  is 
the  principal  requisite.  Can  not  a  similar 
powerful  and  painful  pressure  on  other  parts 
of  the  body,  at  least  during  superficial  nar- 
cosis, produce  an  ablenkung  and  by  reflex 
action  bring  about  a  cessation  of  the  spasms? 
In  order  to  ascertain  if  this  is  so,  I  have  pressed 
hard,  for  instance,  on  the  nerves  of  the  axilla 
and  have  sought,  by  other  means  which 
affect  the  centripetal  nerves  and  produce 
pain,  to  obtain  the  same  result  as  by  the 
method  described.  All  such  experiments  have 
given  absolutely  negative  results. 

It  remains  only  to  say  a  few  words  as  to 
why  my  method  did  not  produce  the  desired 
result  in  some  cases.  The  material  studied 
does  not  throw  any  light  on  the  subject; 
unless  perhaps  it  may  sometimes  be  desirable 
to  exert  pressure  on  both  sides.  As  is  well 
known,  the  carotid  arteries  vary  somewhat 
in  size  in  different  inch\iduals,  both  in  relation 
to  each  other  and  to  the  basilar  artery. 
This  is  also  the  case  with  the  arteria  com- 
municantes  which  enter  the  circulus  arteriosus 
Willisi.  If,  therefore,  the  arrangement  of  the 
vessels  going  to  the  brain  is  such  that  the 
supply  of  blood  takes  place  chiefly  \\a.  the 
cerebral  arteries  it  can  easily  be  imagined 
that  compression  of  the  carotid  fossa  in  the 
neck  does  not  exercise  any  special  influence. 

In  conclusion  it  may  be  said  that  the 
method  has  produced  no  inconvenience  nor 
untoward  end-results.  If  the  necessary  in- 
structions are  given  to  the  person  who  ad- 
ministers the  anaesthetic  so  that  if  narcosis 
tremor  appears  she  will  know  what  to  do, 
there  is  every  probability  that  this  trouble- 
some complication  can  be  avoided  and  the 
operation  can  be  completed  in  peace  and 
quiet. 
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THE  UNRELIABILITY  OF  TEMPERATURE  IN  THE  OTITIS  OF  INFANTS 

AND  CHILDREN  AS  AN  INDICATION  FOR  THE 

MASTOID  OPERATION' 

By  FRED  WHITING.  M.D..  F.A.C.S.,  New  York 


\  ^lONG  the  many  vexatious  and  con- 
/  \  fusing  problems  which  confront  the 
1  \  otologist  in  his  daily  experience,  few 
present  themselves  which  offer  greater  dif- 
ficulties in  their  solution  than  those  cases 
of  otitis  in  young  children  which,  although 
attended  by  alarmingly  high  temperatures, 
are  unaccompanied  by  convincing  physical 
signs  of  mastoid  inflammation. 

It  is  intended  that  the  scope  of  this  dis- 
cussion shall  be  limited  in  its  application  to  a 
consideration  of  inflammatory  ear  conditions 
such  as  manifest  themselves  in  infants  and 
children  still  too  young  to  participate  by 
their  intelligent  co-operation  in  rehe\'ing  the 
perplexities  of  the  otologist. 

There  are  so  many  pathological  conditions, 
some  serious,  some  quite  unimportant,  which 
may  supervene  upon  an  attack  of  otitis  that 
any  attempt  at  a  comprehensive  enumeration 
of  them  would  prove  not  only  burdensome 
but  unprofitable  as  well. 

Certain  of  these  diseases,  however,  are 
encountered  as  such  frequent  concomitants  of 
ear  inflammations  in  children  that  they  are 
entitled  to  preferential  consideration  as  prob- 
able causative  agents  in  the  production  of 
temperature  whenever  a  situation  arises  in 
which  the  diagnosis  cannot  be  clearly  es- 
tablished. 

In  considering  a  few  of  the  diseases  which 
commonly  complicate  otitic  inflammations 
in  infants,  we  may  enumerate  bronchopneu- 
monia, lobar  pneumonia,  especially  of  the 
central  type,  grippe,  influenza,  gastro-in- 
testinal  disturbances,  pyelitis,  malaria,  and 
the  exanthemata. 

To  this  Hst  might  be  appended  a  further 
imposing  array  of  maladies;  but  those  already 
mentioned  are  sufficient  in  number  and  variety 
to  test  the  diagnostic  acumen  of  the  most 
experienced  physician  in  the  efTort  to  diff'er- 
entiate.  in  the  absence  of  physical  signs,  be- 
tween a  group  of  symotoms  which  for  example 


may  precede  a  bronchopneumonia  and  a 
closely  analogous  group  which  is  the  pre- 
cursor of  meningitis  or  pytemia. 

So  sophisticated  have  the  laity  become  in 
recent  years  in  regard  to  inflammatory  ear 
disease  and  the  serious  nature  of  the  compli- 
cations which  emanate  therefrom  that  the 
relatives  and  friends  of  patients  not  infre- 
quently constitute  themselves  a  board  of 
censors  whose  insistent  demands  for  an 
immediate  diagnosis  are  at  times  sufficiently 
harrassing  to  disconcert  sorely  the  attending 
physician. 

Never  was  the  truth  of  the  trite  saying, 
"a  Httle  learning  is  a  dangerous  thing, " 
more  in  evidence  than  at  the  present  moment, 
the  inconsistency  of  the  laj-man  being  well 
illustrated  by  the  following  proposition:  given 
a  sick  baby  presenting  an  array  of  symptoms 
including  temperature,  nausea,  vomiting  and 
the  like  but  without  inflammation  of  the  ears, 
and  the  relatives  ^vill  contemplate  the  situation 
with  a  reasonabh  degree  of  composure  if  not 
entire  equanimity.  Corollary:  Given  the 
same  baby  with  the  same  symptoms,  plus 
suppuration  of  the  ear  and  the  family  immedi- 
ately becomes  apprehensive  of  some  dire 
impending  calamity  and  can  with  difflculty 
be  induced  to  take  a  rational  view  of  the 
situation;  in  which  attitude  they  are  supported 
by  the  manifest  concern  displayed  b}-  an  over- 
zealous  or  timid  pediatrist. 

What  wonder  then  that  the  exercise  of 
well-balanced  and  conservative  judgment 
by  the  otologist  becomes  at  times  nearly 
if  not  quite  impossible.  In  view  of  which 
experiences  there  is  no  occasion  for  surprise 
that  normal  mastoids  are  sometimes  operated 
upon  but  rather  there  is  reason  for  congratula- 
tion that  such  regrettable  incidents  are  not 
more  frequent. 

I  will  briefly  enumerate  the  essential 
features  of  but  three  cases  as  illustrative  of  the 
perplexities  which  so  often  confront  us. 


'  Presented  before  the  Clinical  Congress  of  .\merican  College  of  Surgeons,  October  21,  1919. 
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Case  i.  An  infant  one  and  one  half  years  of  age 
the  child  of  a  physician.  When  first  seen  both  eai- 
drums  were  red  and  bulging;  the  child  was  tossing 
restlessly  about  and  his  temperature  was  io5°F. 
A  double  myringotomy  was  performed  without 
anssthesia  and  a  moderate  quantity  of  serosan- 
guinolent  fluid  evacuated  from  each  tympanum. 
A  culture  made  from  the  fluid  adhering  to  the  knife 
blade  subsequently  developed  a  pure  pneumococcus 
as  the  infecting  organism.  The  child's  temperature 
immediately  dropped  to  ioo°F.  and  his  restlessness 
diminished  somewhat;  but  his  nurse  reported  that 
he  had  been  fretful  during  the  night. 

When  seen  at  3  p.m.  on  the  following  day.  each 
tympanic  membrane  presented  an  opening  amply 
sufficient  for  drainage.  There  was  an  entire  absence 
of  swelling  or  bulging.  The  dischirge  could  prop- 
erly be  described  as  moderate  in  amount  and 
mucopurulent  in  character.  The  temperature  was 
io5°P".  and  a  blood  count  made  at  this  time  showed 
total  white  cells  16.000  with  70  per  cent  polymor- 
phonuclears. 

During  the  four  succeeding  days  of  the  child's 
illness  there  was  no  material  change  in  the  symptoms 
above  enumerated.  He  did  not  cough  and  his 
respirations,  although  somewhat  accelerated,  were 
not  rapid.  Nothing  resembling  a  chUl  was  observed 
and  two  blood  cultures  were  reported  as  negative. 
The  ears  continued  to  discharge  a  model  ate  quantity 
of  mucopus  but  physical  examination  revealed  no 
changes  at  the  fundus  which  could  be  regarded  as 
furnishing  convincing  evidence  of  any  mastoid 
inflammation.  The  integument  over  the  mastoid 
processes  was  normal  in  appearance. 

The  child  appeared  to  be  very  ill  and  each  after- 
noon found  the  inexorable  thermometer  indicating 
io5°F.  while  the  morning  temperature  ranged  some- 
where about  ioi°F.  presenting  a  characteristic  septic 
wave. 

The  patient's  father  was  a  physician  and  when 
to  that  statement  is  added  the  further  illuminating 
information  that  he  was  a  pronounced  neurasthenic, 
I  am  suic  that  the  enviable  situation  of  the  attending 
otologist  \vill  appeal  with  a  keen  sense  of  apprecia- 
tion to  some  of  my  hearers  who  have  doubtless 
enjoyed  the  felicity  of  a  similar  tranquilizing  ex- 
perience. . 

A  glittering  gala.xy  of  medical  consultants  was  in 
daily  attendance  and  every  organ  of  the  child's 
economy  including  some  which  were  as  yet  rudimen- 
tary, was  subjected  to  the  most  critical  scrutiny  with 
the  gratifying  result  that  the  anxious  parents 
received  a  volume  of  reassuring  information  as  to 
the  number  of  diseases  which  the  child  did  not  have 
coupled  with  the  unanimous  opinion  that  the  ear 
condition  was  the  responsible  agent  in  the  piemises, 
I  had  repeatedly  suggested  that  in  view  of  the 
nature  of  the  infecting  organism  a  central  pneu- 
monia, the  physical  signs  of  which  were  delayed, 
might  be  responsible  for  the  phenomena  presented 
in  this  case  and  had  mairtained  with  faint  hearted 
support   of   an   otological   colleague   that    the   ear 


symptoms  were  in  no  wise  convincing  of  mastoid 
involvement.  So  insistent,  however,  was  the  at- 
titude of  the  combined  medical  advisory  board 
against  me  that  I  should  have  been  compelled  to 
operate  upon  both  of  the  child's  mastoids  had  not 
a  central  pneumonia  obligingly  manifested  itself 
at  this  juncture  and  relieved  the  difliculties  of  the 
situation. 

The  chUd  speedily  recovered  and  the  ears  became 
normal  within  a  brief  period. 

Case  2.  An  infant  one  year  of  age  under  the 
care  of  a  colleague  who  had  performed  a  double 
myringotomy  within  a  few  hours  of  the  febrile 
onset.  The  condition  of  the  patient  was  entirely 
satisfactory  for  several  days.  The  amount  of  dis- 
charge moderate  and  the  temperature  never  above 
ioi°F.  Infecting  organism:  streptococcus  hasmo- 
lyticus.  Ten  days  after  the  beginning  of  the  otitis 
the  child  suddenly  developed  a  high  temperature 
without  any  discoverable  cause  and  for  one  week 
exhibited  wide  daily  fluctuations  between  100°  and 
105°  or  even  higher. 

The  usual  program  was  instituted  and  the  child's 
various  functions  investigated  by  skillful  consultants 
who  were  unable  to  locate  any  inflammatory  focus 
other  than  the  otitis  and  who  therefore  by  process  of 
elimination  arrived  at  the  conclusion  that  they  were 
dealing  with  a  serious  complication  of  ear  disease. 

Two  distinguished  otological  colleagues  who  were 
called  in  consultation  took  diametrically  opposite 
views  of  the  situation.  One  insisted  that  a  double 
mastoid  operation  should  be  performed  at  once, 
while  the  other  advised  that  there  should  be  no 
operative  interference. 

Further  consultation  having  been  requested  I 
was  asked  to  see  the  patient  and  upon  examining  the 
ears  found  a  scanty  seromucoid  discharge  escaping 
from  an  ample  opening  in  the  inferior  posterior 
quadrant  of  each  membrana  tympani.  There  was 
no  bulging  or  sagging  of  the  meatus  nor  was  there 
any  fullness  which  would  indicate  the  presence  of 
retained  discharges.  The  picture  was  such  a  one 
as  we  often  see  in  cases  of  otitis  which  are  under- 
going satisfactory  resolution. 

The  integument  over  the  mastoid  area  was  normal 
in  appearance  and  pressure  in  this  region  elicited 
no  evidence  of  pain  or  soreness.  I  could  see  no 
indication  for  operation  other  than  that  of  high 
temperature  unsuppoited  by  the  physical  signs  of 
mastoiditis.  I  advised,  therefore,  that  a  blood 
culture  be  taken  and  that  the  patient  be  kept  under 
observation  pending  further  developments.  This 
suggestion  w-as  adopted  and  within  a  few  hours  the 
child's  temperature  became  normal  aiid  was  never 
again  a  source  of  concern. 

Four  days  later  the  ears  were  completely  healed 
and  the  patient  discharged  from  treatment. 

Case  3.  A  girl  of  3  years,  under  the  care  of  a 
colleague  who  had  performed  a  mjTmgotomy 
upon  the  right  drum  within  a  few  hours  of  the  febrile 
onset.  For  several  days  the  child's  condition  ap- 
peared quite  satisfactory,  the  temperature  not  rising 
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above  io»°F.  and  the  case  was  regarded  as  pro- 
gressing favorably.  The  infecting  organism  was 
reported  to  be  streptococcus  mucosas. 

On  the  fifth  day  of  the  inllammation  the  child 
had  an  attack  of  vomiting  with  a  rapid  rise  of 
temperature  104.  5°F.  The  attending  otologist  was 
hastily  summoned  by  the  parents  whose  natural 
solicitude  regarding  her  condition  was  greatly  ag- 
gravated by  the  knowledge  that  a  near  relative  of 
theirs  had  recently  died  of  otitic  meningitis. 

The  examination  of  the  ears  failed  to  disclose 
any  change  in  the  local  inflammatory  condition 
which  might  properly  account  for  the  systemic 
disturbance  and  castor  oil  was  administered  in  the 
belief  that  a  gastro-intestinal  attack  was  responsible 
for  the  sudden  indisposition. 

A  blood  count  taken  the  same  evening  provided 
no  information  of  diagnostic  value,  showing  12.000 
white  cells  and  72  per  cent  polymorphonuclears. 
Notwithstanding  effective  action  of  the  oil  the 
child's  condition  remained  unchanged.  The  daily 
temperature  wave  lecording  variations  from  101°  to 
io4°F. 

The  little  patient  complained  of  feeling  sick 
(meaning  nauseated)  but  there  was  no  apparent  ab- 
dominal distention  or  tenderness.  Repeated  con- 
sultations failed  to  determine  the  cause  of  the  tem- 
peratureor  to  control  the  increasing  parental  anxiety. 

I  saw  the  case  at  the  request  of  the  attending 
otologist  and  could  find  nothing  in  the  condition  of 
the  ears  to  warrant  mastoid  operation.  The  mother 
of  the  child,  however,  became  hysterical  over  the 
protracted  uncertainty  of  the  case,  and  the  attend- 
ing surgeon  finding  his  conservative  attitude  no 
longer  tenable  reluctantly  consented  to  operate. 
He  subsequently  reported  to  me  in  response  to  my 
inquiry  as  to  what  he  had  found  that  he  had  opened 
a  normal  mastoid  process. 

Forty-eight  hours  later  the  cause  of  the  tempera- 
ture was  revealed  in  a  large  quantity  of  pus  in  the 
urine,  an  analysis  of  which  made  a  few  days  before 
had  been  reported  negative. 

The  child's  recovery  from  pyelitis  followed  the 
usual  slow  course  of  the  disease  attended  by  the 
discomforts   of   a   needless   mastoid   operation. 

The  above  enumerated  cases  are,  I  am 
persuaded,  in  no  wise  unique,  but  on  the 
contrary  are  common  to  the  experience  of 
every  busy  practitioner. 

What  attitude  then  can  we  reasonably 
adopt  toward  such  cases  which,  while  safe- 
guarding them  from  unwarranted  and  pre- 
mature operative,  measures  will  not  at  the 
same  time  expose  them  to  the  dangers  of 
intracranial  inflammation  as  a  consequence 
of  overcautious  and  dilatory  conservatism. 
Our  profession  has  been  accused,  and  not 
without  reason,  of  maintaining  an  unfaltering 
devotion  to  medical  tradition  and  of  clinaing 


with  fanatical  lojalty  to  certain  antiquated 
and  discredited  standards  rather  than  en- 
deavoring by  inteUigent  investigation  to 
demonstrate  the  fallacy  of  such  pretensions. 

A  good  illustration  of  this  misapplied 
fidelity  is  furnished  in  a  statement  which  a 
jiractitioner  made  to  me  the  other  day,  namely 
that  mastoiditis  in  infants  and  children  is 
unaccompanied  by  any  recognizable  physical 
signs  in  the  meatus  until  periosteal  swelling 
can  be  observed  behind  the  ear.  1  recall 
having  heard  the  same  statement  made  when 
I  was  a  house  surgeon.  It  was  no  more  correct 
then  than  now  although  perhaps  more  ex- 
cusable. 

Man}-  practitioners  who  are  skillful  ob- 
ser\'ers  of  physical  signs  in  the  adult  ear  are 
painfully  deficient  when  required  to  interpret 
similar  appearances  in  the  infant  meatus, 
especially  if,  as  is  often  the  case,  the  canal  is 
narrow  and  fairly  deep. 

To  familiarize  oneself  with  the  normal 
structural  relations  of  the  infant  ear  sufficient- 
ly to  appreciate  at  their  proper  valuation  the 
earliest  significant  inflammatory  changes  in 
this  organ  requires  such  continuous  oppor- 
tunities for  observation  as  are  seldom  pro- 
curable outside  of  a  children's  service  in  the 
hospital.  And  even  with  the  experience  de- 
rived from  such  exceptional  opportunities  the 
most  astute  diagnostician  may  find  himself 
at  times  baffled  by  the  difficulties  presented 
in  examining  a  very  small  meatus. 

I  am  convinced  that  more  careful  study 
and  observation  of  the  fundus  changes  in 
children  will  enable  us  to  appreciate  early 
signs  of  mastoid  involvement  which,  with  our 
present  superficial  diagnosric  methods,  we 
frequentl}'  overlook. 

For  example,  I  have  never  seen  a  case  of 
mastoiditis  in  an  infant  which  did  not  upon 
critical  inspection  show  recognizable  a?dema 
of  the  superoposterior  segment  of  the  mem- 
branous portion  of  the  meatus  with  some 
infiltration  and  bogginess  of  the  structures 
about  the  annulus.  I  think  it  safe  to  wait 
notwithstanding  temperatures  until  such 
signs  appear  before  operaring. 

The  dangers  of  delay  in  operating  when 
demonstrable  mastoidiris  is'  present  we  all 
appreciate;  but  is  there  any  justification  for 
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the  haste  in  operating  which  some  colleagues 
display  in  their  anxiety  to  anticipate  possible 
serious  results? 

What  untoward  consequences  may  eventu- 
ate in  a  case  of  acute  suppurative  otitis  in 
which  temperature  is  the  only  thstinctive 
factor  present  if  we  elect  to  defer  operation 
until  con\incing  signs  of  mastoiditis  are 
recognizable. 

There  is  a  possibility  that  serious  and  some- 
times fatal  intracranial  complications  may 
arise  in  a  small  percentage  of  cases  in  which 
no  exidence  of  mastoid  inflammation  a[)pears 
at  any  time,  as,  for  example,  primary  jugular 
bulb  thrombosis,  but  such  cases  are  extremely 
rare  and  should  not  be  permitted  to  unbal- 
ance our  judgment.  What  anatomical  factors 
are  Likely  to  militate  against  such  disastrous 
consequences?  The  structural  conformation 
of  the  infantile  type  of  mastoid  is  such  that 
the  squamomastoid  fissure  is  closed  only  by 
tibrous  tissue  or  by  an  incompletely  ossified 
cementum  neither  of  which  tissues  offer  more 
than  slight  resistance  to  a  destructive  osteitis; 
hence  the  inflammatory  products  are  prone  to 
dissect  their  way  toward  the  surface,  their 
presence  Ijeing  announced  b}-  the  altered 
appearance  of  the  integument  over  the  mas- 
toid process  which  as  a  result  of  periostcitis 
becomes  cedematous,  swollen,  and  red.  Is 
there  not  as  great  a  likelihood  that  the  osseous 
structures  which  interpose  a  barrier  between 
the  antrum  cavity  and  the  dura  will  simulta- 
neously fall  a  prey  to  the  same  destructive 
osteitis  and  open  an  avenue  for  direct  attack 
upon  the  meninges  and  encephalon? 

There  is  unquestionably  danger  of  such  a 
contingency  and  we  not  infrequently  lind 
destruction  of  the  inner  table  of  the  skull 
with  epidural  abscess  as  a  concomitant  of 
perforation  of  the  outer  table  and  subperiosteal 
abscess.  None  the  less  the  bony  structures 
wliich  lie  between  the  antrum  and  the  dura 
usually  possess  a  greater  density  than  the 
more  porous  and  vascular  bone  tissue  which 
separates  the  antrum  from  the  periosteum 
and  as  a  consequence  yield  less  readily  to 
the  erosive  action  of  pus.  For  this  reason 
subperiosteal  abscess  is  a  more  frequent  ac- 
companiment of  mastoid  inflammation  than 
epidural  abscess  in  my  clinic,  at  the  New  York 


Eye  and  Ear  Infirmary  in  the  proportion  of 
2  to  I. 

Is  the  epidural  abscess  of  infancy  commonly 
associated  with  a  subdural  complication; 
namely  sinus  thrombosis,  cerebral  abscess  or 
leptomeningitis?  In  my  experience,  no! 
The  outer  surface  of  the  dura  only  is  attacked 
and  upon  it  a  protective  layer  of  exudate  is 
disposed  accompanied  by  a  further  defensive 
bulwark  of  granulations,  which  combined 
protection  constitutes  an  effectual  barrier 
against  subdural  infection. 

To  what  extent  are  these  \iews  endorsed 
by  experience  drawn  from  the  hospital  and 
clinic?  To  the  extent  that  large  numbers  of 
infants  and  young  children  are  brought  to  the 
clinic  suffering  from  acute  otids  accompanied 
by  periosteitis  or  subperiosteal  abscess.  These 
children,  so-called  neglected  cases,  have 
received  only  such  treatment  as  is  com- 
prehended under  the  term  "home  remedies" 
which  signifies  from  the  standjxjint  of  the 
otologist  no  treatment  at  all.  They  represent 
pure  and  unadulterated  examples  of  vis 
medicatrix  nalura. 

The  vast  majority  of  such  neglected  cases 
recover  after  operation,  promptly  and  unevent- 
fully; they  have  passed  without  undue  excite- 
ment or  concern  through  the  same  gamut  of 
inflammatory  manifestations  which  caused 
such  alarm  in  the  households  of  the  three 
cases  just  enumerated  and  which  are  merely 
t\pes  of  numerous  others  which  we  can  all  of 
us  recall. 

Had  these  neglected  clinic  cases  been  under 
proper  medical  supervision  they  would  have 
been  operated  upon  earlier  in  the  course  of 
the  disease  and  hence  would  not  have  been 
exposed  to  the  needless  risks  of  intracranial 
complications  which  were  present  for  some 
days  before  the  swelling  in  the  mastoid  re- 
gion appeared. 

W^hat  assistance  in  diagnosis  can  the  lab- 
oratory aff'ord  in  this  perplexing  class  of 
cases?  Only  a  very  Hmited  assistance.  The 
blood  count  even  when  frequently  repeated 
for  purposes  of  comparison  does  not  in  itself 
constitute  an  indication  for  operation;  it 
supplies  at  most  only  corroborative  testimony 
today  which  tomorrow's  finding  may  in- 
\ahdate  or  contradict. 
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The  roentgenogram  upon  the  reading  of 
which  we  have  so  justly  learned  to  depend  in  in- 
terpreting structural  changes  in  the  adult  mas- 
toid bone,  cannot  be  relied  upon  for  positive 
diagnostic  assistance  in  infants,  for  the  reason 
that  a  normal  plate  of  the  infantile  type  of 
bone  is  cloudy  and  inasmuch  as  little  children 
can  with  difhculty  be  kept  sufficiently  quiet 
to  ensure  a  proper  exposure  even  when  they 
are  anaesthetized.  The  plates  produced  are  for 
the  most  part  disappointing  and  unreliable. 

The  proposition  wliich  I  wish  to  establish 
is  that  there  is  a  period  preceding  the  evidences 
of  periosteitis  when  intelligent  and  critical 
scrutiny  can  detect  in  the  meatus  convincing 
evidence  of  mastoid  inflammation  and  that 
this  period  is  the  time  of  election  for  operating. 

I  trust  that  I  have  made  clear  my  attitude 
in  regard  to  the  conservative  position  which 
I  think  the  profession  should  adopt  toward 


mastoid  operations  upon  children  suffering 
with  suppurative  otitis  whose  only  manifest 
symptom  of  mastoid  involvement  is  tem- 
perature. 

I  certainl}-  do  not  wish  to  be  understood 
as  advocating  that  the  mastoid  operation 
should  be  delayed  until  periosteal  swelUng  is 
evident  behind  the  ear.  I  am,  however,  firm 
in  my  conviction  that  between  the  period  of 
onset  of  the  otitis  and  the  stage  of  periosteal 
swelHng,  there  will  appear  in  the  meatus 
reliable  signs  of  beginning  mastoid  inflam- 
mation which  careful  scrutiny  will  reveal,  and 
that  the  appearance  of  these  physical  signs 
indicates  the  most  favorable  time  and  condi- 
tion for  operation.  And  furthermore,  it  is  my 
belief  that  the  welfare  of  the  patient  will  not 
be  prejudiced  by  deferring  operati\e  pro- 
cedures until  such  changes  in  the  meatus 
manifest  themselves. 


THE   WASSERMANN   REACTION   AND    MISCARRIAGES 

By  HERMAN  GOODMAN,  B.S.,  M.D.,  New  York 


IN  191 7,  through  the  courtesy  of  the  late 
Professor  E.  Cragin,  and  Dr.  R.  Otten- 
bergof  the  College  of  Physicians  and  Sur- 
geons, the  opportunity  was  given  us  of  study- 
ing the  records  of  the  Sloane  Maternity  Hos- 
pital, with  the  view  of  determining  the  rela- 
tion between  the  Wassermann  reaction  as 
indicating  syphilitic  infection,  and  the  num- 
ber of  miscarriages  a  patient  has  had. 

This  study  was  made  from  the  records  of 
1,320  women,  who  had  applied  to  the  Sloane 
Hospital  for  examination  and  appointment. 
It  is  the  policy  of  the  hospital  to  have  blood 
taken  for  a  Wassermann  examination  in  each 
instance.    The  laboratory  work  is  Under  the 

TABLE  I. BLOOD  WASSERMANN  TEST  ON  1 ,3  20 

PREGNANT  WOMEN 


Number  of 

Result 

Cases 

Percenta 

Negative 

1. 159 

87. 

Doubtful 

12 

0.9 

1  + 

14 

I. 

3  + 

17 

1.2 

3+ 

29 

2. 

4+ 

89 

6.7 

direction  of  Dr.  Ottenberg.  If  any  doubt 
exists  as  to  the  character  of  report,  another 
sample  is  called  for.  The  history  is  taken  by 
the  examining  obstetrician,  and  includes  a 
statement  of  the  number  of  interrupted  preg- 
nancies the  expectant  mother  has  had. 

We  chose  the  more  conclusive  Wassermann 
negative  and  four  plus  positive  cases  for  fur- 
ther analysis.  The  cases  having  indetermin- 
ate serology  were  not  used  because  they  were 
too  few. 

Of  the  1,159  Wassermann  negative  cases, 
542  were  primiparae.  Of  the  637  who  had 
been  pregnant  previously,  237,  or  37  per  cent, 
had  suffered  a  miscarriage.  We  amplify 
this  in  Table  II. 

TABLE  II. NEGATIVE  WASSERMANN  REACTION 


N 

umber  of 

Miscarriages 

Gravida 

Cases 

Number 

Percentage 

n 

338 

91 

27 

ni 

132 

51 

38 

IV 

70 

31 

43 

V 

3S 

20 

57 

VI 

20 

Jl 

55 
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The  next  figures  are  given  to  demonstrate 
another  phase  of  the  study. 

Of  637  multiparas  with  negative  Wasser- 
niann  reactions,  161,  or  25  per  cent,  had  had 
one  miscarriage;  41,  or  6  per  cent,  had  had 
two  miscarriages;  and  22,  or  3  per  cent,  had 
had  three  miscarriages. 

Of  the  8()Wassermann4+  positive  cases.  30 
were  primipara;.  Of  the  59  who  had  been 
pregnant  pre\'iously,  30,  or  52  per  cent,  had 
sufTered  a  miscarriage,  as  compared  to  37  per 
cent  for  the  Wassermann  negative  cases. 

TABLE  III. —  4+   WASSERMANN  REACTION 


Number  of 

Miscarriages 

Gravida 

Cases 

Number 

Percentage 

11 

26 

10 

.-iS 

III 

iS 

9 

50 

IV 

4 

4 

100 

V 

4 

2 

50 

VI 

I 

I 

roo 

Of  59  multipane  with  4+  Wassermann  reac- 
tions, 19,  or  21  per  cent,  had  had  one  mis- 
carriage; 7,  or  8  per  cent,  had  had  two 
miscarriages;  4,  or  4  per  cent,  had  had 
three  miscarriages. 

There  were  in  this  series  a  total  of  473  mis- 
carriages among  292  women.  This  is  an  aver- 
age of  1.6  miscarriages  per  woman.  The  dis- 
tribution is  interesting. 

TABLE  IV 

Among  J,i7  Wassermann  negative  women,  391  miscarriages  or  1.7 
.\mong     6  Wassermann  doubtful  women.  15  miscarriages  or  2.5 
.\mong      ^  Wassermann  i  -(-  women.  5  miscarriages  or  i. 
.\mong      6  Wassermann  2  -t-  women,  9  miscarriages  or  1.5 
.\mong      8  Wassermann  3  -\-  women,  8  miscarriages  or  i . 
.\mong    30  Wassermann  4+  women,  45  miscarriages  or  1.5 

In  six  cases,  the  report  of  anticomplemen- 
tary was  returned,  and  the  request  for  another 
sample  was  complied  with.  The  results 
follow: 

TABLE  V 


First  Wassermann 

-Anticomplementary 

.Anticomplementary 

-Anticomplemenlary 

.Anticomplementary 

.Anticomplementary 

Anticomplementary 


Second  Wassermann 
Negative 

Negative 
Negative 

4  + 

•Anticomplementary 
Negative 


A  few  other  facts  appear  worthy  of  some 
mention.  A  woman  gave  a  history  of  haAang 
had  16  miscarriages  in  19  pregnancies.  Her 
blood  Wassermann  was  repeatedly  negatiA'e. 


Another  woman  had  miscarried  ten  times 
previously,  and  was  in  her  eleventh  preg- 
nancy with  a  negati\e  Wassermann. 

No  4-I-  positiA'e  Wassermann  patient  gave  a 
history  of  haAing  been  pregnant  more  than 
six  times. 

Of  the  1,320  cases,  only  one  gave  a  history 
of  haAing  had  syphiHs.  She  was  a  patient  of 
the  Department  of  Dermatolog\-  and  Syphilis 
of  the  Vanderbilt  Chnic,  and  the  treatment 
under  the  direction  of  Professor  J.  A.  For- 
dyce  had  rendered  her  blood  Wassermann 
negative.  This  patient  had  been  infected  by 
her  husband,  although  he  had  not  had  an 
acti\'e  manifestation  during  his  wedded  life. 
The  woman  had  ne\-er  hafl  a  clinical  symp- 
tom. Her  Wassermann  had  been  done  on  the 
occasion  of  the  discovery  of  a  positive  Wasser- 
mann in  the  husband  taken  because  he  suffer- 
ed with  chronic  headache.  Both  husband  and 
wife  were  under  antisyphilitic  treatment  at 
the  time  conception  took  place. 

SU.MMARV 

We  found  that  among  1,320  pregnant 
women,  87  per  cent  were  Wassermann  nega- 
tive. Only  6.7  per  cent  gave  a  4-f  positive 
reaction,  and  in  2  per  cent  more  of  the  cases, 
the  Wassermann  was  3-t-  positive.  Of  the 
Wassermann  negative  multipara,  37  per  cent 
had  suffered  one  or  more  miscarriages  as  com- 
pared to  52  per  cent  of  the  4-f-  positive  cases. 

Only  one  woman  among  the  i  ,320  ga\e  a  his- 
tory of  haA-ing  been  known  to  be  infected  with 
s\phihs,  although  approximately  one  woman 
out  of  each  1 1  gave  a  strongly  positive  Was- 
sermann reaction,  indicating  in  all  probability, 
a  syphilitic  infection.  In  perhaps  every  in- 
stance, the  husband  was  responsible  for  the 
disease  in  the  AA-ife.  And  yet.  there  are  hosjn- 
tals  throughout  the  land  that  refuse  to  admit 
men  suffering  AA-ith  SA-phiUs.  "As  they  soav, 
so  shall  they  reap  "  is  the  attitude  of  the  hos- 
pital board.  The  diseased  Avife,  and  the  un- 
born syphilitic  offspring  is  the  result.  Every 
case  of  syphilis  may  become  the  center  of  an 
ever-widening  circle  of  infection.  Nip  the 
center  in  the  bud!  Treat  syphilis  eariy! 
Treat  it  efficiently!   Treat  it  every  time! 
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THE  USE  OF  POTASSIUM-MERCURTC-IODIDE  FOR  SKIN  DISINFECTION 


liY  WILLIAM   IR.WCIS  M(  KKNXA,  M.D..  and  IIKXRV  ANDREW  I'lSHKR,  M.D.,  Brooklyn 
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ODERN  textbooks  of  surgery,  in 
describing  A-arious  methods  for  dis- 
i.  X  infecting  ojieratixe  sites,  give  pref- 
erence to  tincture  of  iodine.  1  he  earlier  use 
of  wet  compresses  or  packs  of  bichloride  of 
mercury  has  been  largely  abandoned  on 
account  of  the  harmful  eflcct  on  the  epithelial 
cells.  Because  of  the  affinity  of  this  mercur\' 
salt  for  proteins,  a  direct  chemical  combina- 
tion takes  place  between  the  cell  protoplasm 
and  mercury,  resulting  in  coagulation.  This 
injury  to  the  epidermis  lowers  the  resistance 
of  the  tissue,  rendering  it  more  susceptible  to 
subsequent  infection. 

The  choice  of  tincture  of  iodine  apparently 
is  based  on  clinical  experience  rather  than  on 
any  exact  experimental  data  concerning  its 
bactericidal  action  on  the  microbial  flora  of 
the  human  skin.  This  tincture  is  said  to 
penetrate  the  follicles  more  readily  than  do 
other  germicides,  and,  while  it  is  supposed 
to  render  the  skin  sterile,  there  are  few  refer- 
ences in  the  literature  which  fully  substantiate 
tliis  \Tiew.  On  the  other  hand,  the  official 
preparations  possess  certain  drawbacks.  Ap- 
plied to  delicate  skins  irritation  is  produced, 
leading  to  marked  dermatitis  in  some  pa- 
tients. Owing  to  the  tendency  of  the  tincture 
to  spread,  the  iodine  becomes  more  con- 
centrated at  the  periphery  of  the  painted  area 
and  blistering  sometimes  takes  place.  In 
cases  of  hyperthyroidism,  where  a  hyper- 
sensitiveness  to  iodine  exists,  the  use  of  any 
solution  or  tincture  containing  free  iodine  is 
contra-indicated.  Furthermore,  iodine  is  irri- 
tating to  such  delicate  tissues  as  the  perito- 
neum, and  great  care  must  be  exercised  to 
guard  against  any  contact  between  the  \'iscera 
and  the  painted  edges  of  the  wound  in  order 
that  subsequent  adhesions  may  be  prevented. 

Because  of  the  objectionable  features  of 
both  mercuric  chloride  and  iodine,  it  was 
deemed  desirable  to  study  the  applicability 
of  some  other  germicide  for  skin  disinfection. 
For  several  reasons  the  double  salt  of  mercury 
and     iodine  —  potassiuni-mercuric-iodide  — 


seemed  preferable  to  cither  of  these  agents. 
That  it  possesses  high  bactericidal  potency 
has  been  shown  by  Macfarlan  (i),  while 
\\'atson  (2)  reported  that  in  alcoholic  solu- 
tion it  was  ten  times  as  potent  as  sinrilar 
solutions  of  iodine.  It  ranks  with  mercuric 
chloride  in  bactericidal  efficiency  and  is 
superior  to  it  in  several  other  respects.  It  is 
readih-  soluble  in  water,  alcohol  and  acetone, 
and  in  its  watery  solution  does  not  coagulate 
albumin.  It  is  far  less  irritating  to  the  tissues 
than  either  mercuric  chloride  or  iodine,  and  is 
free  from  the  escharotic  action  of  the  latter. 

The  favorable  experience  of  the  authors  in 
the  use  of  this  double  iodide,  both  as  a  general 
disinfectant  and  as  an  antiseptic  in  the  treat- 
ment of  infections  led  to  the  following  experi- 
ments, designed  to  test  its  efficiency  in  dis- 
infection of  the  skin. 

EXPERIMENT    I 

The  efficacy  of  any  skin  disinfectant  de- 
pends upon  its  power  of  penetrating  the 
superficial  layers  of  the  skin.  The  following 
experiment  was  planned  to  give  information 
concerning  the  extent  to  which  iodine  and 
potassium-mercuric-iodide  permeate  the 
sound  epithelium.  As  a  control,  an  acid  dye  of 
the  phthalic  anhydride  group — Rose  Bengal — 
was  used,  because  such  substances  are  known 
to  be  markedly  diffusible  in  animal  tissues. 

TECHNIQUE 

The  skin  over  the  thorax  and  abdomen  of  an 
albino  guinea  pig  was  closely  shaved,  washed  with 
water  and  then  with  alcohol.  When  dry,  circular 
areas  about  2  centimeters  in  diameter  were  treated 
as  follows: 

Area  i.  Painted  with  7  per  cent  official  tincture  of 
iodine,  two  minutes  later  excised  and  placed  in  10 
per  cent  formalin  in  isotonic  salt  solution. 

.Area  2.  .Same  as  Area  i,  but  at  the  end  of  two 
minutes  received  a  second  coat  of  iodine  and  three 
minutes  later  excised. 

Area  3.  Painted  with  a  i  per  cent  solution  of 
potassium-mercuric-iodide  in  70  per  cent  alcohol. 
Two  minutes  later  painted  with  30  per  cent  am- 
monium sulphide  solution  to  precipitate  the  mer- 
cury as  the  sulphide  in  the  tissues.  When  dry,  was 
excised  and   fixed. 
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Area  4.  The  same  as  Area  3,  but  two  minutes 
after  first  coat  it  received  a  second  coal  of  alcoholic 
potassium-mercuric-iodide,  and  three  minutes  later 
was  painted  with  ammonium  sulphide,  \\hcn  dry, 
was  excised  and  fixed. 

.•\rea  5.  Painted  with  a  i  per  cent  solution  potas- 
sium-mcrcuric-iodide  in  acetone.  Procedure  same 
as  with  Area  :;. 

Area  6.  Painted  with  a  i  per  cent  solution  polas- 
sium-mercuric-iodide  in  acetone.  Procedure  same  as 
with  Area  4. 

.Area  7.  Painted  with  a  1  per  cent  solution  of 
Rose  Bengal,  two  minutes  later  received  a  second 
coat  of  this  solution,  then  mordanted  with  :  per  cent 
tannic  acid. 

The  pieces  of  skin  were  embedded  in  paraffin  and 
cut   at   15  n. 

OBSERVATIONS 

Areas  4  and  6  show  a  dense  and  even 
deposit  of  mercury  sulphide  in  the  epidermal 
layer,  but  no  penetration  of  the  true  skin. 
The  density  of  sulphide  is  greater  in  6  than 
in  4. 

Area  7  shows  a  dense  and  uniform  stain- 
ing of  the  epidermal  layer  but  no  penetration 
of  the  true  skin. 

Areas  i  and  2  show  a  slight  staining  of  the 
epidermal  layer. 

The  results  show  further  that  potassium- 
mercuric-iodide  peiietrates  the  skin  equally 
as  well  as  the  fluorescein  dye,  and  permeates 
the  epidermis. 

EXPERIMENT    II 

In  order  to  determine  the  ability  of  skin  to 
absorb  potassium-mercuric-iodide  the  follow- 
ing experiment  was  carried  out: 

TECHNIQUE 

Pieces  of  guinea  pig  skin,  shaved,  were  placed 
Hat  on  a  smooth  sheet  of  glass,  and  a  glass  funnel 
inverted  over  the  central  portion  of  each.  .\  thick 
coating  of  parallin  was  then  applied  over  the  out- 
side of  the  funnels  and  over  the  skin  and  glass 
external  to  the  rims  of  the  funnels.  Watery  solutions 
of  i.o,  0.2,  0.1,  and  0.0 1  per  cent  potassium-mer- 
curic-iodide, respectively,  were  then  poured  through 
the  necks  of  the  funnels  and  allowed  to  remain  in 
contact  with  the  skin  for  24  hours.  After  this  tiine 
the  unexposed  skin  was  carefully  cut  from  the  ex- 
posed portions,  the  skin  washed  repeatedly  in  water 
to  remove  any  excess  of  potassium-mercuric-iodide 
and  treated  as  follows:  the  tissue  was  digested  with 
sulphuric  and  nitric  acids  until  a  colorless  solution 
was  obtained,  .After  cooling,  the  solution  was 
diluted  and  made  alkahne  with  ammonium  hy- 
droxide.   Nitric  acid  and  ferric  ammonium  sulphate 


were  added  and  the  solution  titrated  with  X  10 
potassium  sulphocyanide  to  the  production  of  a 
permanent  yellow  color.  The  amount  of  potassium 
sulphocyanide  used  gave  the  quantity  of  mercuric 
nitrate  present  and  from  this  the  equivalent  in 
potassium-mercuric-iodide  was  calculated.  The 
tindings  are  shown  in  Table  I. 

T.ABLE  I  —  .\bsorption  of   Potassium-Mercuric- 

lODroE    BY  THE   SkIN 

=  ^.  _  s 


c 
C 

K 

h 
•jg. 

StrenRth  o 
potassium- 
mercuric- 
iodide  solui 

Total  Hg. 

(No3)a  foui 
in  total  ski 
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TABLE   I. — ABSORPTION    OF    POTASSIUM- 
MERCURIC-IODIDE   BY   THE   SKIN 

These  experiments  would  seem  to  show  that 
guinea-pig  skin  absorbs  appreciable  amounts 
of  potassium-mercuric-iodide,  and  that  the 
absorption  varies  directly  in  proportion  to  the 
solution  concentration  of  the  salt.  By  calcu- 
lating the  actual  amount  of  double  iodide 
present  in  one  square  centimeter  of  skin  it 
would  appear  that  the  appUcation  of  a  1:100 
solution  produces  an  actual  concentration  of 
the  salt  in  any  given  skin  area  equal  to  1 :40oo. 
Since  the  potassium-mercuric-iodide  is  in 
waterv  solution  and  is  applied  to  tissues 
ha\-ing  a  normal  water  content,  dissociation 
of  the  salt  takes  place,  and  it  is  reasonable  to 
assume  that  it  exerts  a  germicidal  action  com- 
parable to  the  germicidal  action  in  vitro  of  a 
similar  solution.  That  this  assumption  is  not 
unwarranted  is  attested  by  the  experiments 
described  below. 

EXPERIMENT    III 

The  object  of  the  follo\ving  experiments 
was  to  study  the  disinfecting  power  of  solu- 
tions of  potassium-mercuric-iodide  when  ap- 
plied to  the  skin.  The  method  adopted  was 
planned  to  conform  with  the  best  procedure 
employed  in  applying  iodine  tinctures  and 
solutions  preparatory  to  surgical  operations. 
Two  modifications  were  introduced  for  the 
purpose  of  making  the  conditions  of  the 
experiment  more  exacting  than  the  condi- 
tions obtaining  in  the  usual  surgical  practice. 
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TABLE  II 

Experiment  111  Guinea  Pigs  No.  i  and  Xo.  ; 

Time  Incubation 

of  24  4S  72 

Solution  StrenRtli  Exposure  Hours       Hours      Hours 

Potassium-mcrcuric-iodide  in  70  per  cent  alcohol  ...      j  JiJ^  ^  minutes  O  O  O 

Tincture  of  iodine  U.  S .  P 7  per  cent         2  minutes  O  X  X 

Tincture  of  iodine  U,  S.P 7  percent         5  minutes  O  X  X 

Control  A.  Alcohol 70  per  cent         5  minutes  XXX 

Control  R .  Untreated X  X  X 


Remarks 

Staphylococcus  at  72  hours 
Remains  sterile 
Sporulating        bacillus,       n 
staphylococcus 
Sporulatini;        bacillus, 
staphylococcus 
Sporulatini^       bacillus 
staphylococcus 
Sporulating      bacillus 
staphylococcus 


no 


and 


TABLE  III 

Experiment  IV  Guinea  Pigs  No.  3  and  No.  4 

Time  of 

Solution  Strength  Exposure 

r,  ,      ■                   .    •  j-j    ■          »  (  1:500  2  minutes 

Potassmm-mercunc-iodide  m  acetone J  i-eoo  -  minutes 

Potassium -mercuric -iodide  in  acetone j  j'.^^q  .  minutes 

Tx  ..      ■                   •    •  j-j    ■          *  (  1:100  2  minutes 

Potassium-mercunc-iodide  m  acetone I  i  100  s  minutes 

Control  A.  Acetone 100  per  cent  5  minutes 

Control  B.  Untreated 


Incubation 

Hours 

48  Hours 

Remarks 

0 

X 

Staphylococcus 

0 

X 

Staphylococcus 

0 

X 

Staphylococcus 

C) 

X 

Staphylococcus 

n 

0 

Sterile 

0 

0 

Sterile 

X 

X 

Staphylococcus 

X 

X 

Staphylococcus 

Washing  the  shaved  skin  with  soap  or  alcohol 
preparatory  to  applying  the  disinfecting 
solution  was  omitted  in  order  not  to  disturb 
or  diminish  the  normal  bacterial  flora  of  the 
skin.  Furthermore,  after  the  desired  ex- 
posure to  the  action  of  the  germicide,  the  skin 
was  thoroughly  washed  in  sterile  saline  for 
the  purpose  of  removing  any  of  the  germicide 
remaining  free  on  the  surface  of  the  skin, 
which  might  be  carried  over  into  the  culture 
medium  and  exert  an  inhibiting  action  on  any 
organisms  present. 

TECHNIQUE 
The  skin  over  the  abdomen  of  an  etherized 
guinea  pig  was  closely  shaved,  the  soap  removed 
with  water  and  the  skin  allowed  to  dry.  Several 
hours  later  separate  areas  of  about  2  centimeters 
square  were  then  painted  with  (a)  a  1:100  solution  of 
potassium-mercuric-iodide  in  70  per  cent  alcohol 
and  (b)  7  per  cent  tincture  of  iodine.  At  the  end  of 
two  minutes  a  square  of  skin  (about  i  centimeter 
square)  was  excised  under  aseptic  precautions, 
washed  for  five  minutes  through  two  solutions  of 
sterile  saline,  and  then  dropped  into  tubes  con- 
taining 30  cubic  centimeters  of  i  per  cent  dextrose 
broth  (reactionXi.o).  Other  squares  were  given  a 
second  painting  three  minutes  after  the  first  apphca- 
tion,  excised  two  minutes  later,  or  five  minutes  after 
the  first  application,  then  washed,  and  planted  in 
broth  as  above.  A  similar  square  was  painted  with 
70  per  cent  alcohol,  then  excised  after  the  desired 
interval,  washed  in  saline  as  above  and  planted  in 
broth.  Incubation  was  at  37.5.°  All  tests  were 
reoeated  at  least  twice. 


Table  II  shows  that  a  i  per  cent  solution 
of  potassium-mercuric-iodide  is  fully  equal, 
if  not  superior  to  7  per  cent  tincture  of  iodine 
in  its  sterilizing  action  on  human  skin.  The 
comparison  is  in  favor  of  the  former,  because 
the  concentration  of  the  salt  is  only  one- 
seventh  that  of  the  tincture.  The  fact  that 
the  skin  treated  with  one  application  of  either 
double  iodide  or  iodine  tincture  and  excised 
two  minutes  after  exposure  yielded  no  growth 
in  broth  after  24  hours"  incubation  would  seem 
to  show  that  the  micro-organisms  .situated  at 
or  near  the  surface  of  the  skin  were  killed. 
It  is  likely  that  the  appearance  of  growth  after 
longer  incubation  is  due  to  a  few  surviving 
organisms  which  in  their  deeper,  and,  there- 
fore, more  inaccessible  position  in  the  tissue 
escaped  the  action  of  the  germicide,  and  were 
only  released  after  a  softening  and  permeation 
of  the  skin  by  the  culture  medium. 

EXPERIMENT    IV 

Since  rapid  drying  of  the  disinfecting  solu- 
tion is  an  advantage,  the  double  iodide  dis- 
solved in  acetone  was  employed  in  this  experi- 
ment. This  hydrocarbon  possesses  the  advan- 
tage of  having  a  solvent  action  on  the  natural 
fats  of  the  skin,  and  of  rapidly  evaporating. 
It  was  felt  that  such  a  medium  would  favor 
penetration  of  the  double  salt.   (Table  III.) 

This   experiment   confirms   the   results   of 
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Experiment  V* 


Solution 
Pot  a ssium-mercxiric -iodide 

in  70  per  cent  alcohol . .  . 
Potassium-mercuric-iodide 

in  70  per  cent  alcohol. . . 
Potassium -mercuric-iodide 

in  70  per  cent  alcohol. . . 

Tincture  of  iodine  U.  S.  P.. 
Control  A.  Alcohol 


TABLE   TV 

Guinea  Pigs  No.  5  and  No.  6 


Strength 
}     ^=500    { 
1     ^==^50    { 


Time 
of 

Exposure 
2  minutes 
5  minutes 
2  minutes 
5  minutes 
2  minutes 
minutes 


Incubation 
24        48 
Hours  Hours 
O 
O 


Remarks 


)     .:.oo     { 

7  per  cent  2  minutes 
70  per  cent  5  minutes 


X    (  Spore-bearing  bacillus  and  staphy- 

X    (      lococcus 
O         -^1  Spore-bearing  bacillus  and  staphy- 
O         XI      lococcus 

O         ^    i  Same  bacillus  but   no  staphylo- 
O         X     t      coccus 

Q         V    I  Same    bacillus    but  no  staphylo- 
\      coccus 

X         X    ]  Same  baciUus  and  staphylococcus 


Control  B.  Untreated X         X    I  Same  bacillus  and  staphylococcus  S    X 


Subcultures 
Incubation     0.2  ccm.  of  48  Hour  Cultures 
in  30-40  ccm.  fresh  broth 
Remarks 

{Spore -bearing        bacillus        and 
staphylococcus 
(Spore-bearing        bacillus        and 
(      staphylococcus 
( Spore-bearing    bacillus    but     no 
\      staphylococcus 

{Spore-bearing    bacillus    but     no 
staphylococcus 
j  Spore -bearing        bacillus        and 
)      staphylococcus 
f  Spore-bearing         bacillus         and 
(      staphylococcus 


24 
Hours 

}^ 
}^ 


Experiment  II  and  shows  further  that  acetone 
is  a  desirable  solvent  for  jjotassium-mercuric- 
iodide  when  used  for  skin  disinfection. 

The  question  artfee  whether  the  failure  of 
the  treated  skin  to  show  any  bacterial  growth 
in  the  culture  medium  was  due  to  a  possible 
inhibitory  effect  of  the  double  iodide  ab- 
sorbed by  the  skin  and  liberated  in  the  broth, 
or  whether  the  lack  of  growth  was  in  reality 
due  to  a  kilhng  of  the  bacteria.  To  determine 
this  question  the  following  experiment  was 
done: 

EXPERIMENT   V 

The  technique  was  precisely  the  same  as  in 
the  foregoing  experiments.  At  the  end  of 
three  days'  incubation,  0.2  cubic  centimeters 
of  the  broth  containing  the  treated  skin  was 
transferred  to  tubes  containing  30  to  40  cubic 
centimeters  of  freshly  sterihzed  broth.  This 
volume  gave  sufficient  dilution  to  overcome 
any  possible  inhibiting  action  on  the  part  of 
the  potassium-mercuric-iodide  given  up  by 
the  skin  to  the  broth  culture.   (Table  IV.) 

DISCUSSION 

The  experiments  detailed  above  disclose 
the  fact,  formerly  known  but  not  always 
appreciated,  that  the  application  of  germicidal 
solutions  to  the  skin  kills  bacteria  on  the 
surface  and  many  of  the  organism  in  the  skin 
follicles,  but  does  not  etfect  absolute  steriliza- 
tion of  the  skin. 

The  location  of  micro-organisms  in  the  hair 
or  sebaceous  follicles  and  in  sweat  ducts;  the 
presence  of  fats  in  these  follicles,  preventing 
contact  between  the  bacteria  and  the  bac- 


tericide: and  the  fact  that  no  chemical  may 
be  used  in  a  concentration  so  great  as  to  in- 
jure the  tissue  cells,  are  factors  which  militate 
against  absolute  sterihzation  of  the  skin.  The 
results  obtained,  however,  show  conclusively 
that  solutions  of  potassium-mercuric-iodide 
or  tincture  of  iodine  in  dilutions  free  from  any 
harmful  action,  are  efficacious  in  kilUng  bac- 
teria on  and  in  the  skin,  and  therefore  must 
be  considered  as  ha\-ing  a  definite  value  in 
lessening  the  possibilities  of  bacterial  infec- 
tion in  surgical  operations  as  well  as  in  the 
treatment  of  traumatic  wounds.  These  ex- 
periments also  show  that  potassium-mercuric- 
iodide  in  a  concentration  of  1:100  in  acetone 
or  in  70  per  cent  alcoholic  solution  is  more 
efficient  for  this  purpose  than  is  the  official 
tincture  of  iodine.  The  greater  penetration 
of  the  potassium-mercuric-iodide  in  acetone 
as  shown  in  Experiment  I,  and  the  more  rapid 
evaporation  of  this  solvent  make  this  solu- 
tion the  most  desirable  one  for  use.  Further- 
more, solutions  of  this  double  iodide  do  not 
stain,  and  produce  no  irritation  or  bhstering 
of  the  skin.  In  these  respects,  therefore, 
potassium-mercuric-iodide  in  a  strength  of 
I  per  cent  in  70  per  cent  alcohol — or  better, 
in  acetone — is  preferable  to  iodine  for  the 
disinfection  of  the  skin. 
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THIS  work  was  undertaken  to  determine, 
if  possible,  whether  there  is  any  differ- 
ence in  the  character  of  the  arteries  in 
the  stomach  and  duodenum,  in  the  regions 
in  which  ulcers  are  prone  to  occur.  At  the 
operating  table  practically  all  ulcers  of  the 
stomach  are  found  along  the  lesser  curvature, 
and  08  per  cent  of  the  duodenal  ulcers  are 
found  within  one  and  one-half  inches  of  the 
pylorus;  the  greater  number  on  the  anterior 
wall  within  the  first  inch.  It  would  seem 
that  there  must  be  a  special  factor  to  cause 
this  curiously  selective  character. 

The  two  portions  of  the  bowel,  the  stomach, 
and  the  first  one  and  one-half  inches  of  the 
duodenum,  should  be  considered  as  modified 
portions  of  the  same  region  of  the  primitive 
alimentary  tube.  From  an  embryologic 
standpoint  the  beginning  of  the  duodenum 
resembles  the  stomach  in  that  it  arises  from 
the  foregut.  The  first  inch  is  freely  movable; 
it  is  covered  in  front  and  behind  by  the  same 
two  layers  of  peritoneum  that  cover  the 
stomach.  The  mucous  surface  of  the  first  one 
and  one-half  inches  of  the  duodenum  is  devoid 
of  folds  (valvalua;  conniventes) ,  and  the  villi 
are  short.  The  distribution  of  blood  vessels 
supplying  the  stomach  and  the  first  one  and 
one-half  inches  of  the  duodenum  is  not  regular 
as  it  is  in  the  rest  of  the  bowel. 

TECHNIQUE 

Sixty-two  human  stomachs  and  duodenums 
procured  at  necropsies  from  i  to  4  hours  after 
death  have  been  investigated.  Most  of 
the  specimens  were  injected  before  being  re- 
moved from  the  body.  For  injecting  the 
arteries,  slightly  acid  gelatin-carmin  solution 
gave  the  best  results.  Ten  per  cent  gelatin 
solution  was  filtered  through  several  thick- 
nesses of  cheese  cloth.  Sufficient  carmin  to 
make  1.5  per  cent  solution  was  ground  in  a 
mortar  and  partially  dissolved  in  a  small 
amount  of  water  containing  a  few  drops  of 


acetic  acid;  this  was  added  to  the  warm  gelatin 
solution  and  thoroughly  stirred.  A  few  crj's- 
tals  of  thymol  were  added  as  a  preservative. 
When  ready  for  use,  the  gelatin-carmin  was 
melted  over  a  water  bath  and  injected  at  a 
temperature  between  45°C.  and  5o°C.  To 
inject  the  capillaries  the  carmin  should  first  be 
dissolved  in  ammonium  hydro.xide  to  elimin- 
ate the  granules,  then  neutralized  with  acetic 
acid  (Bayne- Jones).  If  the  gelatin-carmin 
solution  is  alkaline,  the  dye  will  cUffuse 
through  the  tissue  and  obscure  smaller  vessels. 

All  of  my  injections  were  made  through  the 
ca-liac  a.xis,  the  hepatic  artery  being  Ugated 
at  the  porta  hepatis,  and  the  inferior  pan- 
creaticoduodenal at  its  origin  from  the 
superior  mesenteric.  In  some  of  the  cases 
the  splenic  artery  was  clamped  ofT  at  the 
hilus  of  the  spleen. 

Several  injections  were  made  to  include  the 
capillaries,  but  no  attempt  was  made  to  in- 
ject the  veins,  although  they  were  partially 
filled  in  a  few  instances.  As  a  rule  the  best 
injections  were  in  stomachs  that  were  moder- 
ately distended  either  with  air  or  fluid.  Speci- 
mens distended  with  air  soon  after  injection 
were  useful  when  hardened  and  dried.  Fixa- 
tion of  specimens  in  10  per  cent  formalin 
solution  for  1 2  to  24  hours  immediately  after 
injection  proved  the  most  instructive  method, 
as  it  was  then  comparatively  easy  to  make  a 
complete  dissection  of  the  vessels  of  the 
submucosa  by  means  of  a  dissecting  micro- 
scope. For  microscopic  study,  blocks  of  tissue 
were  cut  from  various  parts  of  the  stomach 
and  duodenum  and  fixed  in  10  per  cent  forma- 
Hn.  Serial  frozen  sections  from  50  to  100 
microns  were  cut,  stained  with  ha:matoxylin, 
and  mounted  in  balsam. 

A  few  specimens  were  injected  with  10  per 
cent  gelatin  to  which  was  added  bismuth  or 
barium  sulphate.  One  specimen  was  in- 
jected with  15  per  cent  thorium  and  one  with 
25  per  cent  sodium  bromide.     Each  of  these 
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specimens  was  distended  w-ith  air  and  stereo- 
scopic roentgenograms  taken.  The  ones  con- 
taining barium  or  bismuth  made  the  best 
roentgenograms  (Fig.  i),  but  since  they 
showed  only  the  larger  vessels  in  the  submu- 
cosa,  the)-  were  of  little  value  in  this  study. 

THE    G.ASTRIC   ARTERL^L    SYSTEM 

It  may  be  well  to  describe  briefly  the 
larger  \essels  supphing  the  stomach  and  the 
duodenum,  although  my  chief  interest  in  this 
study  was  in  the  smaller  vessels  of  the  mucosa 
and  submucosa  of  those  areas  of  the  stomach 
and  duodenum  in  which  ulcer  is  most  often 
found. 

THE    CCEI.LA.C    .\XIS 

The  cceliac  axis  (arteria  cceliaca)  is  given 
oft"  from  the  anterior  surface  of  the  aorta  be- 
tween the  crura  of  the  diaphragm,  a  short  dis- 
tance below  the  aortic  opening.  It  is  a  short, 
thick  trunk,  extends  forward  and  shghtly 
downward  above  the  upper  margin  of  the 
pancreas  for  about  one-half  inch,  and  then 
breaks  up  simultaneously  just  behind  the 
[)osterior  layer  of  the  lesser  sac  of  peritoneum 
into  the  gastric,  hepatic,  and  splenic  arteries, 

THE    G.^STRIC    .\RTERY 

The  gastric  artery  (arteria  gastrica  sinistra") 
runs  upward  and  to  the  left,  crosses  the  left 
crus  of  the  diaphragm  behind  the  peritoneum 
and  gains  the  lesser  curvature  of  the  stomach 
near  the  cardiac  end  by  arching  forward 
between  the  two  layers  of  peritoneum  which 
are  reflected  from  the  stomach  and  oesophagus 
on  to  the  diaphragm.  On  reaching  the  stomach 
the  artery  gives  oft'  an  esophageal  branch 
which  soon  di\ides  into  several  smaller  ones  to 
supply  the  terminal  (X'sophagus  and  a  Hmited 
area  of  the  stomach  around  the  cardia.  Just 
after  gi\'ing  of  the  esophageal  branches,  the 
artery  curves  downward  and  to  the  right  along 
the  lesser  cur\ature  between  the  two  layers  of 
the  gastrohepatic  omentum.  It  soon  di- 
\ides  into  two  branches,  both  having  their 
path  along  the  lesser  curvature,  one  anterior 
and  one  posterior.  In  their  course,  these 
branches  give  oft"  from  three  to  live  branches 
to  the  surface  of  the  stomach  next  to  which 
the\-  travel,  as  well  as  some  very  small 
l^ranches  to  the  lesser  curvature  and  to  the 


gastrohepatic  omentum.  The  two  main 
branches  may  terminate  in  several  different 
ways.  Both  may  anastomose  with  the  two 
terminal  branches  of  the  pyloric  arterv 
( arteria  gastrica  dextra)  which  in  such  a  case 
is  bifurcated,  or  only  one,  more  frequenth- 
the  posterior  branch,  will  anastomose  with 
the  non-bifurcated  pyloric  artery  (Figs.  2 
and  3 1.  In  other  cases  there  is  no  end-to-end 
anastomosis  with  the  pyloric  on  the  surface 
of  the  stomach;  each  branch  is  lost  b\-  the 
perforation  of  its  secondary  di\-isions  into  the 
muscular  coats  of  the  stomach;  the  anasto- 
mosis then  takes  place  in  the  submucosa. 
Because  of  the  absence  of  the  pyloric  arterj' 
in  a  very  few  instances  no  sort  of  anastomosis 
can  be  found.  Leriche  and  \'illemin  found 
no  anastomosis  in  6  of  55  cases.  In  a  single 
case  of  my  series  of  62  cases,  no  anastomosis 
could  be  found;  this  was  due  to  the  absence 
of  the  pyloric  artery.  From  the  arcade  along 
the  lesser  curvature  there  are  from  3  to  5 
branches  which  run  downward  on  both  the 
anterior  and  posterior  walls  for  a  variable  cUs- 
tance  to  penetrate  the  muscular  coats.  A 
second  group  of  very  small  arteries  enters 
directly  through  the  muscular  coats  on  the 
lesser  curvature. 

THE     HEPATIC    ARTERY 

The  hepatic  artery  runs  shghtly  forward 
and  to  the  right  over  the  right  crus  of  the 
diaphragm  and  along  the  upper  border  of  the 
head  of  the  pancreas  behind  the  posterior 
layer  of  the  lesser  sac  of  peritoneum.  It 
bends  forward,  crosses  the  left  surface  of  the 
portal  vein,  and  enters  between  the  two  layers 
of  the  gastrohepatic  omentum  at  the  upper 
margin  of  the  duodenum.  It  then  courses 
upward  and  to  the  right  to  the  porta  hepatis  of 
the  liver  King  in  the  free  margin  of  the 
gastrohepatic  omentum  in  front  of  the  portal 
vein  and  to  the  left  side  of  the  common  bile 
duct.  On  entering  between  the  two  layers 
of  the  gastroheparic  omentum,  the  hepatic 
artery  gives  off  the  pyloric  artery  (arteria 
gastrica  dextra).  This  vessel  descends  be- 
tween the  two  layers  of  peritoneum  to  the 
pylorus,  giving  off  branches  both  to  the  ante- 
rior and  posterior  surfaces,  which  usually 
anastomose  with  the  duodenal  vessels  in  the 
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submucosa.  The  artery  terminates  on  the  les- 
ser curvature  of  the  stomach  as  described. 
The  gastroduodcnal  artery  is  given  off  from 
the  hepatic  soon  after  the  pyloric.  It  varies 
from  one-half  to  one  inch  in  length  and  de- 
scends behind  the  first  part  of  the  duodenum 
about  three-fourths  of  an  inch  to  the  right 
of  the  pylorus,  where  it  terminates  by  di\iding 
into  the  superior  pancreaticoduodenal  and 
the  right  gastro-epiploic.  The  right  gastro- 
epiploic usually  gi\es  off  one  or  two  very  small 
branches  to  the  lower  margins  of  the  first  part 
of  the  duodenum,  then  enters  between  the  two 
layers  of  the  gastrocohc  omentum  to  run 
along  the  greater  curvature  of  the  stomach 
and  anastomoses  with  the  left  gastro-epiploic 
from  the  splenic.  From  this  arch  branches  are 
given  off'  at  much  more  frequent  intervals  than 
on  the  lesser  curvature.  Although  arteries 
from  the  lesser  curvature  are  fewer  in  number, 
they  run  a  longer  course  (Figs.  2  and  3). 
The  branches  from  both  arches  run  in  the 
serous  coat  for  a  short  distance,  thsn  per- 
forate the  muscular  layers  to  form  a  very 
extensive  series  of  anastomoses  in  the  sub- 


mucosa. 


THE    SPLENIC    ARTERY 


The  splenic  artery  (arteria  Henalis)  runs  a 
rather  tortuous  course  more  or  less  hori- 
zontall}'  to  the  left  over  the  left  crus  of  the 
diaphragm,  left  suprarenal  and  upper  pole  of 
the  left  kidney,  and  just  above  the  upper 
margin  of  the  pancreas  behind  the  posterior 
wall  of  the  lesser  sac  of  peritoneum.  On 
leaving  the  region  of  the  kidney  it  enters 
between  the  two  layers  of  the  Henorenal 
ligament  and  breaks  up  into  several  branches 
which  enter  the  hilus  of  the  spleen  and  at  the 
same  time  give  off  the  right  gastro-epiploic 
and  several  short  gastric  branches.  These 
vessels  enter  between  the  two  layers  of  the 
gastrohenal  ligament  and  pass  onto  the  greater 
curvature  of  the  stomach.  The  left  gastro- 
epiploic runs  to  the  right  and  by  anastomosing 
with  the  right  gastro-epiploic  it  forms  the 
arcade  of  the  greater  curvature.  The  short 
gastric  branches  are  distributed  to  the  left 
end  of  the  greater  curvature  where  they  help 
to  supply  the  fundus,  and  they  pass  to  both 
anterior  and  posterior  surfaces  and  anasto- 
mose  in   the   submucosa   with    the    cardiac 


branches  of  the  left  gastric  and  left  gastro- 
epiploic arteries. 

ARTERIES    OF    THE    GASTRIC    SUBMUCOSA    AND 
MUCOSA 

On  examining  the  plexus  or  scries  of  anas- 
tomoses made  by  the  arteries  in  the  sub- 
mucosa, it  is  found  that  there  is  quite  a  marked 
cHfference  between  those  of  the  lesser  curva- 
ture and  those  of  the  rest  of  the  stomach. 
Compare  Figures  4  and  5. 

All  the  arterial  branches  destined  to  suj:>ply 
the  stomach  penetrate  the  muscle  coats  and 
enter  the  submucosa  where  they  form  a  very 
extensive  plexus,  or  network  of  comparativelj' 
large  vessels.  Those  from  both  curvatures 
anastomose  freely  with  each  other  and  reach 
across  to  anastomose  with  those  of  the  oppo- 
site curvature  (Fig.  4) .  The  plexus  is  remark- 
able in  that  all  the  vessels  run  a  very  tortuous 
wavy  course  and  give  off  branches  which  are 
to  a  great  extent  of  equal  size  throughout  the 
entire  stomach  except  along  the  lesser  cur- 
vature. Since  the  submucous  plexus  on  the 
lesser  curvature  is  different  from  that  in  other 
parts  of  the  stomach,  I  shall  describe  it  sepa- 
rately. It  is  made  up  by  small  perforating 
branches  from  the  main  trunks  along  the 
lesser  curvature.  On  entering  the  submucosa 
these  vessels  bifurcate  and  run  more  or  less 
parallel  with  each  other  between  the  esopha- 
geal opening  and  the  pylorus.  They  are  much 
smaller,  make  fewer  anastomoses  and  run 
more  than  twice  the  distance  of  the  same-sized 
vessel  in  any  other  part  of  the  stomach  (Fig.  5 ) . 
By  means  of  rather  small  branches  this  plexus 
anastomoses  mth  those  on  the  anterior  and 
posterior  walls.  The  two  plexus  have  the  same 
relative  position  in  the  wall  of  the  stomach, 
that  is,  midway  between  the  inner  muscle  coat 
and  the  muscularis  mucosa.  In  an  injected 
specimen  it  is  quite  easy  to  dissect  away 
either  or  both  the  mucous  and  muscular  coats. 

From  the  plexus  of  arteries  in  the  sub- 
mucosa, two  systems  of  branches  are  given  oft' ; 
one  passes  to  the  muscular  coats  and  the  other 
to  the  mucous  coat.  I  shall  not  describe  the 
former.  In  many  respects  my  findings  agree 
with  the  investigations  of  Disse,  published  in 
1904.  The  system  of  vessels  going  to  the 
mucosa  is  somewhat  complicated.    The  ves- 
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I-'ig.  I.    Stereoscopic  roentgenogram.    \  essels  injected  with  gelatin-bismuth  solution. 


sels  run  in  a  slanting  direction  toward  the 
muscularis  mucosa  and  at  the  same  time  take  a 
very  tortuous  course.  They  usuall_\'  dixide 
tvdce  before  reaching  the  musuclaris,  the 
branches  having  the  same  spiral-hke  course, 
often  twisting  about  each  other  and  in 
this  manner  passing  through  the  muscularis 
mucosa.  As  they  enter  into  the  mucosa  they 
suddenly  become  smaller  by  giving  oft"  branches 
that  are  terminal  arteries,  connected  only 
by  means  of  a  capillary  network  (Figs.  6  and 
7).  These  vessels  continue  to  run  a  rather 
winding  course  and  it  seems  that  the  transi- 
tion from  arterioles  into  capillaries  may  take 
place  am'where  in  the  mucosa,  but  for  the 
most  part  the  change  is  in  the  deeper  half. 
According  toDisse  (3  )  each  end-artery  su[)plies 
an  area  of  mucosa  about  2.5  milhmeters  in 
diameter.  From  the  character  and  arrange- 
ment of  the  arteries  in  the  submucosa,  it 
would  seem  that  the\-  are  well  adapted  for  the 
regulation  of  the  blood  supply  to  the  mucosa. 

ARTERIES    OF    THE    DUODENUM 

The  duodenum,  except  for  its  first  one  and 
one-half   inches,    receives   its   blood    supply 


entirely  from  the  superior  and  inferior 
pancreaticoduodenal  arteries.  The  superior 
is  one  of  the  terminal  branches  of  the  gastro- 
duodenal,  and  arises  behind  the  duodenum 
about  three-fourths  of  an  inch  to  the  right  of 
the  pylorus.  It  inclines  to  the  right  and  soon 
divides  into  an  anterior  and  posterior  branch. 
These,  however,  may  come  off  separately  from 
the  gastroduodenal  (Fig.  8).  The  two  bran- 
ches run  downward  between  the  duode- 
num and  the  head  of  the  pancreas;  they  are 
both  overlapped  by  the  thin  margin  of  the 
pancreas  projecting  in  front  of  and  behind  the 
margin  of  the  duodenum.  The  posterior  of 
these  branches  runs  in  intimate  relation  with 
the  lower  portion  of  the  common  bile-duct 
(Figs.  3  and  8).  The  inferior  pancreatico- 
duodenal is  given  oft"  from  the  superior  mes- 
enteric just  before  the  latter  passes  in  front 
of  the  third  part  of  the  duodenum.  It  runs 
to  the  right  behind  the  superior  mesenteric 
vein  and  soon  divides  into  anterior  and  poste- 
rior branches  which  run  along  between  the 
duodenum  and  the  pancreas  to  anastomose 
with  the  two  branches  of  the  superior  pan- 
creaticoduodenal, thus  making  two  arcades 
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Fig.  2.  Dissection,  illustrating  the  blood  supply  of  the  stomach  and  duodenum. 
Note  the  number  of  vessels  along  the  greater  curvature  in  comparison  with  the 
lesser. 


in  the  curvature  of  the  duodenum,  as  shown 
in  Figures  3  and  8.  From  these  two  arcades, 
branches  pass  cjuite  regularly  to  the  anterior 
and  posterior  walls  of  the  duodenum  and  tend 
to  encircle  the  bowel.  After  reaching  the 
bowel  they  soon  pierce  the  muscular  coats 
and  form  a  submucous  ple.xus  by  a  series  of 
anastomosing  arcades  (Fig.  g).  This  plexus 
is  made  up  of  a  series  of  branches  given  otif 
from  the  larger  arteries  encircling  the  bowel. 
These  branches  anastomose  with  each  other; 
they  are  short  and  relatively  of  the  same 
length  and  caUber.  The  encircling  vessels 
become  gradually  smaller  until  finally  they 
are  the  same  size  as  the  anastomosing 
branches.  Under  these  conditions  it  seems  that 
the  blood  pressure  must  be  the  same  in  all 
branches  entering  the  mucosa,  thus  insuring  a 
constant   blood   supply   to  all   parts   of  the 


mucosa.  From  the  submucous  plexus,  ves- 
sels are  given  off  to  supply  the  muscular 
coats;  these  vessels  will  not  be  described  here. 
The  greater  part  of  the  blood  stream  is  carried 
to  the  mucosa  through  two  sets  of  arteries; 
one  to  the  \illi.  and  one  to  the  lower  ends  of 
the  crypts.  On  piercing  the  muscularis  the 
arteries  give  off  a  variable  number  of  branches 
to  the  \-illi;  there  being  usually  one  to  each 
\illus.  This  artery  passes  almost  through 
the  center  and  terminates  in  capillaries  near 
the  summit  (Fig.  10).  The  crypt  type  of 
artery,  on  entering  the  mucosa,  di\'ides  into 
several  branches  which  radiate  in  all  di- 
rections, and  run  along  the  bases  of  the  glands 
(IMall,  9).  These  in  turn  give  off  branches 
which  pass  upward  around  the  glands  and 
soon  terminate  in  capillaries  which  supply 
the  glands  and  stroma  (Fig.  10). 
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Fig.  3-     Dissection  sliowing  the  blood  vessels  and  their  relations  to  tlie  pyloric 
end  of  the  stomach  and  the  duodenum,    .\nterior  view.    Pancreas  dissected  away. 


The  lirst  one  and  one-half  inches  of  the 
duodenum  recei\'es  its  blood  supply  chiefly 
from  an  artery  which  is  usually  given  off  from 
the  gastroduodenal  or  hepatic.  This  vessel 
has  been  described  at  length  by  Wilkie  under 
the  name  of  "supraduodenal  artery."    From 


its  origin,  as  shown  in  Figures  2, 


and 


it  runs  downward  between  the  two  layers  of 
the  lesser  omentum  to  the  upper  margin  of 
the  duodenum.  Here  it  gives  off  a  small 
branch  to  the  posterior  surface  of  the  duo- 
denum while  the  main  vessel  comes  on  the 
anterior  surface  to  anastomose  rather  spar- 
ingly with  a  small  branch  of  the  pyloric,  a 
small  branch  of  the  right  gastroepiploic, 
and  with  branches  of  the  superior  pan- 
creaticoduodenal (I*"ig.  11).  The  posterior 
wall  of  the  first  one  and  one-half  inches  of  the 
duodenum  is  supplied  chiefly  by  small 
branches    from    the    gastroduodenal    artery, 


given  off  as  that  vessel  passes  behind  the 
bowel.  It  also  recei\"es  some  small  twigs 
from  the  supraduodenal,  pyloric,  and  right 
gastro-epiploic  arteries.  These  arteries,  soon 
after  reaching  the  wall  of  the  duodenum, 
penetrate  the  muscular  coat  and  form  a  sub- 
mucous plexus  which  is  strikingly  different 
from  that  lower  down  in  the  bowel.  Com- 
pare the  first  and  second  halves  of  Figure  11. 
The  first  inch  certainly  has  very  few  arteries 
in  the  submucosa  in  comparison  wdth  other 
parts  of  the  duodenum.  It  would  seem  that 
this  explains  the  observation  of  W.  J.  Mayo 
regarding  the  "anEemic  spot"  produced  by 
traction,  usually  seen  on  the  surface  of  the 
bowel  in  this  region.  From  the  submucous 
plexus  of  vessels,  branches  are  given  off  to 
the  mucosa  which  simulate  to  a  marked  de- 
gree the  vessels  of  the  stomach.  They  are  not 
quite  so  large  nor  do  they  run  so  consistently 
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Fig.  5.     Dissection   illustrating   the  submucous   plexus  of   arteries   on   lesser 
curvature  of  stomach.      Note  tlieir  length,  size,  and  general  direction. 


tortuous  a  course,  ^'et  many  are  definitely  of 
the  spiral  gastric  type;  this  is  particularly 
noticeable  just  as  they  enter  the  muscularis 
mucosa  (Figs.  12  and  13).  Beside  the  gastric 
type  of  crypt  vessels  in  the  first  inch  of  the 
duodenum  is  the  \illus  type;  and  since  the 
villi  are  not  so  numerous  nor  so  high  as 
they  are  farther  down  in  the  bowel,  these 
arteries  are  correspondingly  modified  (Fig. 
14).  There  are  possibly  a  few  more  arteries 
in  the  submucous  plexus  on  the  posterior 
than  on  the  anterior  wall  of  this  portion 
of  the  duodenum;  otherwise  the  blood  ves- 
sels are  similar. 


The  transition  from  stomach  to  duodenum 
is  not  sharply  marked  either  in  the  mucosa 
or  in  the  submucosa.  Brunner's  glands  are 
often  found  in  the  pylorus  and  the  pyloric 
glands  frequently  extend  over  into  the 
duodenum  (Bailey).  In  fact,  Brunner's 
glands  are  believed  by  Oppel  and  others  to  be 
a  continuation  of  the  pyloric  glands.  Cer- 
tainly the  gastric  type  of  artery  is  carried  over 
into  the  duodenum,  the  change  being  gradual. 


Fig.  4.  Arteries  of  the  submucosa  of  the  posterior  wall 
of  the  stomach.  Note  the  winding  tortuous  course  of  the 
smallest  branches.     Dissection  photograph. 


Fig.  6.     Arteries  of  the  stomach  mucosa  with  a  few 
capillaries  injected.  Photomicrograph  (.\  50). 
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According  to  Mall  [&)  the  crypt  vessels  of  the 
small  intestine  become  submucous  vessels 
in  the  stomach  and  the  arteries  to  the  \illi 
become  smaller  and  are  the  stellate  vessels  of 
the  mucosa  in  the  stomach. 

THE  SIGNIFICANCE  OF  GASTRIC  AND  DUODENAL 
ARTERIES  IN  RELATION  TO  ULCER 

The  character  of  the  arteries  of  the  submu- 
cosa  and  of  the  mucosa  of  the  stomach 
from  a  normal  as  well  as  from  a  pathologic 
standpoint  has  a  physiologic  significance. 
The  glands  secrete  chiefly  during  digestion 
when  the  walls  of  the  stomach  are  expanded; 
during  this  period  they  need  a  rich  blood 
supply.  From  a  physiologic  standpoint  it  is 
of  adv'antage  to  the  organism  if  the  flow  of 
blood  to  the  capillaries  of  the  mucosa  is  made 
less  difficult  when  the  stomach  is  tilled,  and 
that  the  blood  supply  is  limited  when  the 
stomach  is  empty.  With  a  full  stomach, 
when  the  walls  are  expanded,  all  of  the  ruga^ 
or  folds  of  the  mucosa  disappear  except  two 
along  the  lesser  cur\ature;  all  the  winding 
spiral  curves  and  marked  tortuosities  of  the 
arteries  are  straightened  out,  except  those 
along  the  lesser  curvature;  thus  the  resistance 
offered  the  blood  stream  by  the  very  tortuous 
arteries  decreases  and  the  flow  of  blood  to  the 
mucosa  is  made  less  dilhcult  (Waldeyer). 
Of  course,  there  is  undoubtedly  a  nervous 
influence  at  work  at  the  same  time,  causing 
a  dilatation  of  the  vessels.  But  the  latter 
influence  is  entirely  separate  and  distinct 
from  the  mechanical  resistance  offered  by  the 
vessels.  As  the  stomach  empties  itself  and 
becomes  gradually  smaller  following  diges- 
tion, the  arteries  of  the  mucosa  and  sub- 
mucosa  become  more  tortuous  and  the 
blood  meets  with  greater  resistance.  Thus 
the  blood  content  of  the  mucosa  is  not  nearly 
so  great  in  an  empty  as  in  a  full  stomach. 

Among  the  most  generally  accepted  theories 
advanced  regarding  the  etiology  of  gastric 
and  duodenal  ulcer  is  the  theory  that  they  are 
caused  by  a  hajmatogenous  infection.  The 
clinician  and  the  surgeon  in  their  attempts  to 
establish  a  cure  for  ulcer  are  realizing  more 
and  more  that  the\-  are  deahng  with  an 
infectious  process. 

Pathological  changes  in  the  vessels  result  in 


Fig.  7.  Vessels  entering  the  gastric  mucosa.  Xote  the 
sudden  diminution  in  size  of  the  vessels.  Many  branches 
are  not  injected  because  of  plugging  with  carmin  granules. 
Photomicrograph  (.x  50). 

marked  changes  in  the  blood  flow,  due  not 
only  to  the  partial  obstruction,  but  also  to 
the  diminished  elasticity  and  contractility 
of  the  arterial  walls.  \'irchow  was  among 
the  first  to  call  attention  to  the  fact  that 
thrombosis  or  other  vascular  lesions  produc- 
ing obstruction  of  the  vessels  in  the  gastric 
mucosa  results  in  hamiorrhagic  necrosis  which, 
in  the  presence  of  the  gastric  juice,  leads 
to  ulcer.  A  local  endarteritis  producing 
practically  an  obstruction  of  a  vessel,  which 
makes  few  or  no  anastomoses  and  supplies 
a  relativel}-  large  area  of  the  mucosa,  probably 
causes  a  chronic  gastric  ulcer  in  rare  instances 
in  elderly  persons,  just  as  superficial  ulcers  and 
even  gangrene  are  produced  elsewhere  by  the 
same  cause.  This  type  of  ulcer  will  not  heal, 
probably  because  of  the  lack  in  power  of  the 
diseased  vessels  to  regenerate  new  ones  to 
supply  the  affected  area  with  arterial  blood. 
Various  observers  in  their  attempts  to  pro- 
duce gastric  and  duodenal  ulcer  by  disturbing 
the  circulation  have  shown  that  embolism  of 
the  vessels  entering  through  the  muscularis 
mucosa  gives  the  most  pronounced  results. 
The  collateral  circulation  of  the  vessels  in  the 
submucosa  is  so  great  that  one  of  the  four  large 
vessels  passing  on  to  the  wall  of  the  stomach 
may  be  hgated  without  causing  harm  to  the 
stomach  (Baumann.)      The  collateral  circu- 
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Fig.  8.  Dissection  drawing  showing  the  blood  vessels  and  their  relations  to 
the  pyloric  end  of  the  stomach  and  the  duodenum.  Posterior  view.  Pancreas 
dissected  away. 


lation  in  the  mucosa,  however,  is  limited, 
for  the  most  part,  to  capillaries. 

Cohnheim,  in  iSqo,  produced  acute  ulcers 
by  the  injection  of  foreign  substances  into  the 
gastric  circulation.  In  these  cases  the  in- 
jecting material  seemed  to  occlude  the  ves- 
sels entering  the  muscularis  mucosa  and  to 
cut  off  the  circulation  to  a  limited  area  of  the 
mucosa.  The  action  of  the  gastric  juice  on 
the  dead  or  de\italized  tissue  probably  con- 
tributed to  the  production  of  acute  ulcers. 
This  type  of  ulcer  heals  readily  since  there  is 
nothing  to  cause  additional  destruction  of 
tissue,  and  since  the  natural  tendency  of  the 
body  is  to  repair  the  damage  done. 

Rosenow  injected  streptococci  isolated  from 
gastric  and  duodenal  ulcers  in  man  into  the 
venous  circulation  of  experimental  animals 
and  produced  gastric  and  duodenal  ulcer  in 


60  per  cent,  and  a  total  of  ulcer  and  hccm- 
orrhage  in  83  per  cent  of  the  animals  in 
jected.  I  quote  from  his  summary:  "The 
ulcers  produced  by  the  injection  of  strepto- 
cocci resemble  those  in  man  in  location,  in 
gross  and  microscopic  appearance,  and  in 
that  they  tend  to  become  chronic,  to  per- 
forate, and  to  cause  severe  or  fatal  haemor- 
rhage. "  According  to  Rosenow's  description, 
"both  the  circumscribed  haemorrhage  and  the 
ulcer  are  cone-shaped  with  the  base  of  the 
cone  at  the  surface  and  the  apex  at  the 
muscularis."  From  the  anatomic  arrange- 
ment of  the  vessels  in  the  mucosa,  this 
circumscribed  area  of  haemorrhage  is  just 
what  one  would  expect  from  thrombosis  or 
disturbance  of  the  circulation  of  the  vessels 
entering  through  the  muscularis  mucosa. 
Since  this  type  of  ulcer  is  produced  by  strepto- 
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Fig.  0.  Anterior  wall  of  the  second  purt  of  the  duode- 
num; muscular  flap  dissected  away.  Photograph  of  speci- 
men. 

cocci,  it  tends  to  become  chronic  and  to  have 
all  the  characteristics  of  ulcer  in  man;  the 
streptococci  serve  as  a  constant  irritant  and 
prevent  healing.  The  continued  action  of  the 
localized  infection  in  the  deep  layers  pro- 
duces local  circulatory  disturbance,  ha'mor- 
rhage,  anaemia,  etc.  Since  the  gastric  juice 
digests  de\italized  tissue,  and  since  the 
vascularization  of  the  underlying  tissue  may 
become  gradually  less,  perforation  may  be 
the  tinal  outcome. 

As  has  been  stated,  the  rugic  of  the  stomach 
mucosa  disappear  with  expansion  of  the  walls. 
There  are  two  folds,  however,  one  anterior  and 
one  posterior,  along  the  lesser  curvature  ex- 
tending from  the  (esophageal  orifice  toward 
the  pylorus  which  do  not  disappear  (Wal- 
deyer).  Lewis  has  shown  these  folds  on  his 
reconstruction  models  of  the  stomach  in 
the  human  fcetus.  He  has  described  a  canal 
along  the  lesser  curvature  wliich  he  named 
"canalis  gastricus. "  Waldeyer  in  his  re- 
^dew  of  this  subject  states  that  these  folds 
become  larger  with  the  filling  of  the  stomach 
and  finally  form  a  canal  running  lengthwise  of 
the  lesser  curvature.  When  a  stomach  is 
distended  \vith  air  or  fluid  even  to  the  point  of 
rupture,  the  lesser  curvature  takes  compara- 
tively little  part   in   the  distention  and   the 


Fig.  10.     \illus  and  crypt  type  of  arteries  in  duodenum 
Capillaries  injected.    Photomicrograph  (x  50). 

break  always  occurs  at  the  fundus.  I  have 
noticed  particularly  that  it  is  more  difficult  to 
get  a  good  injection  of  the  vessels  in  the 
mucosa  of  the  lesser  curvature  than  elsewhere, 
even  with  distention  of  the  stomach.  This 
is  also  true  of  the  first  inch  of  the  duodenum. 
Mall  (9),  in  his  work  on  the  stomachs  of  dogs, 
reports  similar  difficulties  in  injecting  the 
vessels  of  the  p\-lofus  and  of  the  beginning  of 
the  duodenum. 

The  vessels  of  the  mucosa  on  the  lesser 
curvature  are  not  essentially  different  from 
those  in  the  rest  of  the  gastric  mucosa.  But 
the  arteries  making  up  the  submucous  plexus 


Fig.  II.  Dissection  photograph  sliowing  submucous 
plexus  of  arteries.  First  part  of  duodenum.  Note  how 
few  vessels  are  in  the  tirst  inch. 


384 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Fig.  12.  Gastric  type  of  spiral  artery  in  the  duodenum. 
Branclies  plugged  with  carmin  granules,  hence  no  other 
vessels  in  the  held.  This  is  in  itself  suggestive  of  a  terminal 
artery.     Photomicrograph  (x  100;. 

are  very  much  smaller  and  make  longer 
anastomoses  than  those  in  the  rest  of  the  sub- 
mucosa.  Due  to  the  permanent  folds,  the 
vessels  along  the  lesser  curvature  do  not  have 
so  great  an  opportunity  to  straighten  out 
with  moderate  distention  as  those  in  other 
parts  of  the  stomach.  Thus  the  resistance 
offered  the  blood  stream  by  the  much  smaller 
and  constantly  winding  tortuous  arteries  is 
never  removed.  As  a  result  the  blood  cur- 
rent entering  the  mucosa  is  constantly  slower 
and  at  a  lower  pressure  than  in  any  other 
region  of  the  stomach.  Hence  it  seems  the 
arteries  are  more  liable  to  thrombosis. 

As  I  have  stated  the  arteries  making  up  the 
submucous  plexus  in  the  first  inch  of  the  duo- 
denum are  comparatively  few  in  number. 
They  are  rather  small  and  do  not  anastomose 
freely.  From  this  plexus  we  find  along  with 
others  the  gastric  type  of  spiral  tortuous  artery 
entering  the  mucosa.  The  mucous  lining 
is  practically  devoid  of  folds;  distention, 
therefore,  has  little  effect  toward  the  straight- 


Fig.  13.  Gastric  type  of  >piral  artery  entering  mucosa  of 
duodenum.  Branches  plugged  with  carmin  gelatin. 
Photomicrograph  (x  100). 

ening  out  of  these  vessels.  The  rather  limited 
blood  supply  in  itself  to  this  area  of  the  duo- 
denum probably  causes  a  slower  blood  current. 
Further,  the  presence  of  the  gastric  type  of 
artery  offers  a  remarkable  resistance  to  the 
blood  stream.  Due  to  these  conditions  it 
seems  that  the  arteries  of  the  first  inch  of  the 
duodenum  are  more  hable  to  thrombosis 
than  those  of  any  other  region. 

CONCLUSIONS 

This  investigation  shows  that  the  anatomic 
arrangements  of  the  arteries  along  the  lesser 
curvature  of  the  stomach  and  throughout  the 
first  inch  of  the  duodenum  are  such  that 
the  arteries  are  predisposed  to  thrombosis. 
The  plexus  of  vessels  in  the  submucosa  on  the 
lesser  curvature  is  made  up  of  much  smaller 
and  longer  arteries  without  as  free  anasto- 
moses as  in  other  regions  of  the  stomach. 
The  branches  from  this  plexus  run  a  very 
tortuous  course  to  enter  the  mucosa.  The 
resistance  oft'ered  the  blood  stream  is  con- 
stantly greater  and,  as  a  result,  the  blood 
current  is  slower  as  it  enters  the  small  arteries 
of  the  mucosa.  The  submucous  plexus  of 
arteries  in  the  first  inch  of  the  duodenum  is 
made  up  of  relatively  few  vessels  in  compari- 
son with  other  parts  of  the  duodenum.  They 
are  small  and  do  not  anastomose  freely ;  they 
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give  off  branches  to  the  mucosa  some  of  which 
simulate  the  gastric  type  of  spiral  artery.  The 
rather  hmited  blood  supply  and  the  gastric 
type  of  artery  predispose  to  thrombosis. 
Since  the  vessels  are  more  liable  to  be  occluded 
by  emboli,  it  is  reasonable  to  suppose  that 
they  are  an  important  factor  in  the  production 
of  ulcer  by  ha^matogenous  infections. 

By  these  observations  I  wish  to  call  at- 
tention to  the  character  and  distribution  of 
the  smaller  arteries  in  stomachs  and  duo- 
denums  altogether  anatomically  normal,  and 
to  submit  the  h\]iothesis  that  possibly  sUght 
(lexiation  from  the  normal  may  contribute  to 
peptic  ulcer.  In  any  consideration  of  ulcer  it 
must  be  remembered  that  this  disorder  is 
relatively  and  actually  rare;  according  to 
Osier  ulcer  is  found  at  1.32  per  cent  of  all 
necropsies  performed  in  the  United  States  and 
in  Canada.  Finally,  it  must  be  remembered 
that  high  grade  bactera^mias  do  not  fre- 
quently produce  gastric  or  duodenal  ulcer. 

REFERENCES 

1.  B.\ILEV,  F.  R.  Te.xt  book  of  Histologj-,  5th  ed.    Xew 

York:  William  Wood  &  Co..  1916. 

2.  Bauman'N".  .\.  W.      Ueber  haemorrhagischen  Intarkt 

des  Magens,  hervorgerufen  durch  embolischen 
\"erschluss  arterieller  JIagengefaesse.  Inaugural 
Dissertation.,  JIuenchen.  iQog. 

3.  B.AYXE-JoxES.  S.       The  blood  vessels  of  the  heart 

valves.    --Vm.  J.  Anat.,  191 7.  xxi.  449-463. 

4.  CoHXHEiM,  J.  Lectures  on  General  Pathologj-.    Lon- 

don: New  S>Tidenham  Society,  1890,  iii.  S78. 

5.  DissE.     Ueber   die   Blutgefaesse   der   menschlichen 

Magenschleimhaut,  besonders  ueber  die  .\rterien 
derselben.  .\rch.  f.  mikros.  Anat.  1904,  Ixiii, 
519-531. 

6.  Leriche,  R.,  and  Villemix,  F.     Recherches  anato- 

miques  sur  I'artere  coronaire  stomachique.  Bull. 
Soc.  anat.  de  Par..  1907,  6.  s.,  i.\.  224-220. 

7.  Levws,  F.  T.      The  form  of  the  stomach  in  human 

embrj'os  with  notes  upon  the  nomenclature  of  the 
stomach.    Am.  J..\nat.,  191 2,  xiii,  477-503. 

8.  Mall.  F.  P.    Die  Blut-  und  Lymphwege  im  Duenn- 

darm  des  Hundes.  .Abhandl.d.math.-phys.  CI.  d.k. 
saechs.  Gesellsch.  d.Wissensch..  1887-8.  xiv,  151-200. 


Fig.  14.  tia>lrii.  t\in-  oi  artery  in  first  inch  of  the  duo- 
denum, gixnng  off  villus  branches.  The  smaller  cr\'ptic 
branches  are  plugged  with  injecting  material.  Photo- 
micrograph (x  50). 

9.    Mall.  F.  P.    The  vessels  and  walls  of  the  dog's  stom- 
ach. Johns  Hopkins  Hosp.  Rep.,  1896,  i,  1-36. 

10.  JL\YO,  W.  J.  Anaemic  spot  on  the  duodenum,  which 

may  be  mistaken  for  ulcer.  Surg..  Gynec.  &  Obst., 
190S,  vi.  600-601. 

11.  Oppel.  a.      Lehrbuch  der  vergleichenden  mikrosko- 

pischen  .Anatomie  der  Wirbeltiere.  Jena:  Fischer, 
1897.  ii,  337-375.  ^ 

12.  Osler,  W.    The  Principles  and  Practice  of  Medicine, 

Sth  ed.  XewYork:  D.  Appleton&  Co.,  1918.  491. 

13.  RosExow,  E.  C.     The  causation  of  gastric  and  duo- 

denal ulcer  by  streptococci.  J.  Inf.  Dis..  1916, 
xix,  333-384. 

14.  \'iRCHO\v,  R.    Historisches,  Kritisches  und  Positives 

zur  Lehre  der  L'nterleibsaffektionen.  (Paragraphs 
on  gastric  ulcer.)  Arch.  f.  path.  Anat.,  1853,  v, 
362-364. 

15.  W.\LDE\"ER.     Die  Margenstrasse.     Sitzungsber.  d.  k. 

preuss.    .\kad.  der  \\issensch..  1908,  .xxix,  595-606. 

16.  WiLKiE,  D.  P.  D.   The  blood  supply  of  the  duodenum. 

Surg.,  Gynec.  &  Obst.,  loii,  -xiii,  399-405. 


386 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


PNEUMOPERITONEUM 

By  B.  H.  ORNDOFF,  A.M.,  M.D.,  Chicago 


THE  purpose  of  this  paper  is  to  draw  atten- 
tion to  the  possibility  of  aid  in  the  diag- 
nosis of  gynecological  conditions  alTorded  by 
the  X-ray  after  pneumoperitoneum  has  been 
produced.  Pneumoperitoneum  indicates  that 
the  peritoneal  cavity  has  been  inflated  with 
gaseous  media.  Medical  literature  shows  the 
first  record  of  this  work  in  diagnosis  to  have 
been  done  in  Europe,  and  that  it  was  introduced 
in  America  by  W.  H.  Stewart  and  .Arthur  Stein, 
of  New  York  (i). 

For  purposes  of  diagnosis,  it  is  necessary  to 
use  a  sufficient  amount  of  gas  to  enlarge  the 
general  peritoneal  cavity  to  such  extent  that 
the  organs  may  be  displaced  from  contact  with 
other  organs  and  tissues.  In  this  way  the  margins 
of  the  organ  under  consideration  are  contrasted 
for  density  with  the  gaseous  media.  It  is  obvious 
that  bv  this  means  the  outline,  size,  position, 
volume,  intrinsic  variation  of  density,  etc.,  may 
be  demonstrated  by  the  X-rays. 

The  most  important  findings  are  e.xhibited  in 
the  fluorescent  screen.  Plates  or  films  not  only 
oiler  permanent  record  but  because  of  the  better 
detail  are  frequently  quite  necessary. 

The  position  of  the  patient  for  examination 
must  be  such  as  to  permit  the  gas  to  accumulate 
in  the  cavity  of  the  true  pelvis  and  at  the  same 
time  allow  the  organ  which  is  to  be  examined  to 
become  separated  from  other  tissues.  This  may 
be  accomplished  by  elevating  the  hips  above  the 
level  of  the  shoulders.  It  is  frequently  necessary 
to  palpate  the  organs  in  order  that  their  identity 
and  character  mav  be  revealed. 


The  plane  at  which  the  X-rays  are  used  during 
the  observations  is  very  important.  The  appa- 
ratus should  permit  considerable  variation  in  this 
regard  in  order  that  the  organ  may  be  viewed 
from  difTerent  angles. 

The  examination  may  be  carried  out  with  the 
patient  lying  face  downward  while  the  rays  are 
directed  perpendicularly,  as  from  the  horizontal 
fluorescent  screen  apparatus.  The  patient  may 
lie  with  the  right  or  the  left  side  upward,  the 
rays  being  directed  in  a  horizontal  direction  as  be- 
fore an  upright  fluorescent  screen  apparatus.  The 
pelvis  must  remain  elevated  above  the  shoulders. 

The  gaseous  media  of  preference  is  oxygen. 
.\ir,  nitrogen,  and  carbon  dio.xide  have  been  used. 
The  amount  varies  from  i  to  4  liters,  but  there 
seems  to  be  no  advantage  in  measuring  the 
quantity  used. 

The  apparatus  and  technique  used  by  the 
author  were  described  in  the  Journal  of  Roent- 
genology (2). 

By  this  method  the  pelvic  organs,  i.e.,  the 
uterus,  round  ligament,  oviduct,  and  ovary  may 


Fig.  I. 


Fig.  2. 
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Fig-  3- 

be  \isualized  and  palpated  synchronously.  The 
diagnostic  value  of  thus  being  able  to  palpate 
from  two  directions  any  of  the  genital  organs, 
that  is  bimanual  vaginal  palpation,  and  at  the 
same  time  visualize  the  position,  density,  fixation, 
etc.,  is  self-evident. 

Some  of  the  conditions  in  which  this  procedure 
has  proved  useful  to  the  author  are  fibroids, 
pregnancy,  extra-uterine  pregnancy,  ovarian  cysts 
and  tumors,  peritoneal  adhesions  with  visceral 
fixation,  pyosalpinx,  etc.  The  differential  diag- 
nosis of  conditions  of  the  rectum,  bladder, 
ureters,  intestines  and  other  organs  of  the  pelvis 
have  also  been  greatly  facilitated. 

The  writer  wishes  to  express  his  sincere  thanks  lor  the 
valuable  suggestions  and  helpful  co-operation  of  the  mem- 
bers of  the  staff  of  the  Frances  Willard  hospital. 

REPORT  OF   C.\SES 

C.-\SE  I.  Xo.  3534.  Mrs.  .  .  Cardinal  symptoms  refer- 
able to  the  pelvis.  Dysuria  and  constipation  were  noted. 
The  diagnosis  made  from  physical  findings  was  multiple 
myotibromata  of  the  uterus. 

Figure  i  is  a  lateral  view  roentgenogram  with  the  patient 
lying  face  upward.  The  pneumoperitoneum  has  lifted 
the  anterior  abdominal  wall  far  from  the  surface  of  the 
intestines.  The  iliac  bone  is  entirely  obscured  by  the 
dense  shadow  of  the  fibroid.  From  the  margin  of  the 
fibroid  a  small  subserous  fibroid  is  noted,  the  size  of  an 
English  walnut. 

C.\SE  T.  Xo.  3432.  -Mrs.  R.  Cardinal  symptoms  referable 
to  the  genital  organs.  The  patient  has  been  married  for 
3  years,  is  31  years  old,  and  gives  a  historj-  of  scanty 


menstruation  for  8  years.  There  is  no  history  of  conception 
which  is  the  consideration  that  prompted  the  e.xamination. 

Figure  2  shows  some  of  the  X-ray  findings.  The  uterus 
with  the  right  oviduct  is  observed  as  a  spindle-shaped 
bod\'  just  above  the  pubic  bones.  It  is  obser%'ed  that  the 
uterus  lies  to  the  left  of  the  median  line,  apparently  be- 
cause of  the  fi-xation  of  the  left  oviduct,  as  observed  in 
the  fluorescent  screen  and  bimanual  vaginal  e.xamination. 
The  uterus  is  below  normal  size  as  observed  by  comparison 
with  other  illustrations. 

C.\SE  3.  Xo.  3365.  Mrs.  K.  Cardinal  symptoms,  abdom- 
inal distress  but  little  pain.  The  patient  gave  a  historj-  of 
dysmenorrhoEa  and  constipation.  She  has  been  married 
8  months.  It  is  now  2  months  and  3  days  since  the  last 
menstruation.  Morning  nausea  has  been  noted  for  the 
past  month.  The  outline  of  the  proximal  surface  (Fig.  3) 
of  the  uterus  is  observed  to  extend  rather  high  in  the  pelvis, 
reaching  above  the  line  of  the  sacral  promontory  as  ob- 
served in  the  fluorescent  screen  with  bimanual  vaginal 
examination.  Comparing  this  uterine  outline  with  others 
in  the  illustration,  shows  the  increased  size  ver>-  con- 
clusively. To  the  left  of  the  margin  of  the  uterus  the 
circular,  dense,  and  enlarged  left  ovary  shows  distinct!}'. 
Palpation  shows  this  ovarj-  to  be  free  from  fixation  and 
only  slightly  tender  to  palpation. 

C.ASE  4.  X'o.  3366.  Miss  \\'.  Cardinal  symptoms,  diffuse 
abdominal  tenderness,  vomiting  several  times  daily, 
occasional  periods  of  nausea,  loss  of  weight,  sensation  of 
distention  with  gas  in  the  stomach,  etc. 

Diagnosis  from  history  and  clinical  findings  did  not 
seem  rational,  .\fter  the  X-ray  findings  were  reported, 
the  diagnosis  of  adhesions  between  the  abdominal  \iscera 
and  the  anterior  abdominal  wall  seemed  satisfactory. 

Illustration  (Fig.  4)  is  offered  as  showing  negative  genital 
organs. 

Obser\'ations  at  the  time  of  operation  coincided  with 
the  conclusion  drawn  from  the  X-ray  findings.  The  out- 
line of  the  proximal  surface  of  the  uterus  is  detected  with- 
out difficulty  as  it  overlays  the  lower  portion  of  the  sacrum 


388 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Fig.  5- 


The  outline  is  quite  regular,  but  it  appears  to  be  broken, 
unless  the  left  ovary  is  noticed,  which  overlays  the  left 
margin  and  somewhat  the  summit  of  the  uterus.  The 
round  ligament  appears  as  a  dense  narrow  shadow  extend- 
ing from  the  left  margin  of  the  uterus.  Crossing  the 
shadow  of  the  round  ligament  near  the  margin  of  the 
uterus  the  oviduct  shows  as  a  very  faint  shadow. 

Case  5.  No.  3347.  Miss  M.  Cardinal  symptoms  are 
pain  in  the  abdomen  relating  principally  to  the  right 
iliac  fossa  and  epigastrium,  also  dysmenorrhcra  for  many 
years.  Recurring  periods  of  nervous  phenomena  some- 
what hysterical  in  character.  Loss  of  weight  and  strength. 
There  is  constant  tenderness  in  the  right  iliac  region. 
Diagnosis,  chronic  appendicitis. 

Figure  5  shows  the  findings.  The  uterus  gives  a  shadow 
above  the  line  of  the  pubic  bones  which  is  somewhat  to 
the  right  of  the  median  line.  It  is  noted  that  the  upper 
surface  of  the  body  of  the  uterus  is  abnormal  in  shape. 
The  left  ovary  appears  just  above  the  shadow  of  the  uterus 
and  also  somewhat  to  the  right  of  the  median  line.  It 
appears  more  dense  than  a  normal  ovary.  It  is  also 
possible  to  discern  variation  of  density  which  is  accounted 
for  by  its  cystic  nature  as  shown  on  section  following 
resection.  The  right  ovary  appears  as  a  shadow  on  the 
right  of  the  uterus  and  situated  slightly  above  it  to  the 
right  and  slightly  below  the  left  ovary.  It  is  less  dense 
than  the  right  ovary,  and  appears  about  normal  in  position , 
size  and  density.  It  was  noted  in  the  tluorescent  screen 
and  by  bimanual  vaginal  e.\amination  that  both  ovaries 
are  fixed  and  somewhat  tender  when  palpated. 

The  findings  at  operation  showed  the  left  oviduct  had 
been  removed,  and  there  were  peritoneal  adhesions  fixing 
the  left  ovary  in  the  position  indicated  in  the  illustra- 
tion. The  right  ovary  seemed  somewhat  sclerotic  and  was 
also  fixed  in  the  position  indicated. 

C.'iSE  6.  No.  336Q.  Mrs.  M'C.  Cardinal  symptoms  are 
pain  in  the  back,  lumbar  region,  also  in  the  abdomen, 


Fig.  6. 

concentrating  more  particularly  in  the  epigastrium  and 
not  exaggerated  by  eating;  also  dysmenorrhagia,  dysuria. 
and  painful  defaecation  probably  dependent  upon  the 
presence  of  haemorrhoids.  Anorrhexia,  myasthenia, 
irritating  vaginal  discharge,  periodical  pyrexia,  and  a  his- 
tory of  loss  of  weight. 

The  diagnosis  is  chronic  pyosalpinx  with  probably  some 
endometritis  and  urethritis. 

Figure  b  shows  some  of  the  X-ray  findings.  The  dense 
circular  shadow  above  the  symphysis  is  the  proximal  sur- 
face of  the  border  of  the  corpus  uteri.  Note  that  the 
uterus  lies  on  the  right  of  the  median  line.  The  dense 
narrow  lines  showing  plainly  on  the  left  of  the  uterus  is 
the  round  ligament.  To  the  left  of  the  round  ligament  the 
oviduct  is  observed  to  extend  from  the  shadow  of  the 
uterus  across  the  shadow  of  the  round  ligament  and  further 
to  the  left  where  it  is  overlapped  by  the  shadow  of  the  ovary. 
The  fluorescent  screen  findings  in  conjunction  with  bi- 
manual vaginal  examination,  indicate  fi.xation  between 
ovary  and  oviduct,  which  was  verified  at  operation.  The 
o\iduct  gives  a  shadow  of  less  density  than  the  round 
ligament.  The  density  of  the  ovary  is  approximately  that 
of  the  oviduct  and  uterus.  On  the  right  side  the  shadows 
of  the  ovary  and  o\iduct  are  overlaid  and  confused  by  the 
shadows  of  the  pelvic  bones. 
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GAS  CYSTS  OF  THE  INTESTINE' 

Report  of  a  Case 

By  harry  G.  SLOAN,  JI.D.,  Cleveland 


THE  lirst  human  case  of  gas  cysts  of 
the  intestine  or  intestinal  pneumatosis, 
as  the  condition  has  been  designated 
by  Turnure-  was  reported  in  1876  by  Bary, 
although  since  1825  when  its  occurrence 
in  an  otherwise  healthy  pig  was  reported  by 
Mayer,  eight  different  writers  have  reported 
the  occurrence  of  gas  cysts  in  animals  and 
have  offered  various  theories  regarding  their 
etiology.  Since  Bary's  case  in  1876,  50 
human  cases  have  been  reported  in  the  litera- 
ture, only  two  of  which  were  in  this  country  - 
one  reported  by  Finney  in  iqo8,^  and  Tur- 
nure's  case  reported  in  the  article  referred  to 
above.  In  addition  to  these  the  author  knows 
of  an  unreported  case  of  Hamann.  The  last 
case  to  be  reported  is  one  of  Tuffier's.'' 

On  account  of  the  apparent  rarity  of  the 
occurrence,  and  the  consequent  lack  of 
knowledge  regarding  the  etiology*  and  progress 
of  these  formations  the  author  offers  the 
following  report: 

The  patient,  a  butler,  age  32,  gave  a  history  of  di- 
gestive irregularities — pain  after  meals  and  vomiting 
— -for  15  years.  During  the  preceding  2  months,  the 
condition  had  been  more  active;  he  had  been  unable 
to  retain  any  food,  even  if  liquid,  and  had  lost  30 
pounds  in  weight.  He  had  not  vomited  blood  nor 
passed  any  blood  in  the  fa?ces;  the  preceding  week 
pain  in  the  abdomen  had  become  constant.  The 
patient  presented  an  emaciated,  dehydrated  ap- 
pearance. His  features  were  sunken.  In  the  sca- 
phoid abdomen  peristaltic  waves  were  apparent; 
his  abdomen  felt  "doughy." 

The  lluoroscopic  examination  by  Drs.  Hill  and 
Thomas  gave  evidence  of  obstruction  at  the  pyloric 
end  of  the  stomach.  During  the  examination.  Dr.  Hill 
noticed  an  absence  of  the  liver  shadow,  and  therefore 
took  a  plate  of  the  upper  abdominal  region  to  deter- 
mine the  exact  nature  of  this  anomaly.  The  picture 
herewith  reproduced  is  the  result.  Dr.  Hill  teUs 
us  that  in  his  personal  observation  of  more  than 
15.000  abdominal  plates  he  never  has  seen  anything 
similar  to  this. 

As  shown  by  the  photograph  the  liver 
shadow  is  replaced  by  a  mottled  appearing 

=  Ann.  Surg..  Ivii.  8ii. 

^  J.  .\ni.  M.  Ass.,  IQ08,  October  17,  p.  1291. 

*  Bull.  Acad,  de  med. 

*  In  part  from  the  Department 


area  showing  the  outline  characteristic  of  the 
small  intestine  (Fig.  i).  The  autopsy  finding 
of  an  unusually  broad  mesentery  attached  to 
this  area  of  gut  suggests  that  the  mass  of  the 
small  intestine  was  floated  up  into  this  position 
by  the  gas-containing  cysts  attached  to  it. 
The  liver  shadow  can  be  made  out  8  centi- 
meters below  the  diaphragm,  which  is  normal 
in  appearance.  As  far  as  the  author  can 
discover,  aside  from  the  crepitus  on  palpation 
recorded  by  some  observers,  such  a  picture 
as  this  would  be  the  only  means  of  making  a 
diagnosis  before  operation. 

The  patient  was  sent  to  Lakeside  Hospital  for 
hydration  treatment  preparatory  to  operation, 
which  it  was  expected  would  be  performed  several 
days  later. 

On  the  same  afternoon  he  experienced  a  sudden 
sharp  abdominal  pain.  E.xamination  showed  ab- 
sence of  liver  dullness,  more  tone  in  the  right  rectus 
muscle  than  in  the  left,  with  tenderness  of  the  right 
rectal  vault  givmg  evidence  of  a  perforation.     Leu- 


Fig.  I.    Roentgenogram  showing  displacement  of  liver 
by  floating-up  of  the  small  intestine, 
of  Pathology.  Lakeside  Hospital. 


3')o 


SURGER^■,  GYNECOLOGY  AND   OBSTETRICS 


Fig.  2.    Section  of  small  intestine  30  centimeters  above  ileocaecal  valve. 


cocytes  15.000;  rectal  temperature  Qo. 4°;  pulse  132; 
respiration  24.  Thus  much  against  our  wish,  in 
spite  of  his  low  alkaline  reserve,  immediate  operation 
became  imperative.  During  the  operation  the 
patient  gave  every  evidence  of  acidosis — rapid, 
shallow  respiration  and  pale  gray  color.  A  saline 
infusion  was  given  on  the  table.  The  operation 
was  performed  under  complete  anociation.  On 
opening  the  peritoneum,  gas  and  stomach  contents 
escaped.  The  small  intestine  in  its  lower  extent 
showed  a  most  bizarre  picture.  Opposite  the  mes- 
enteric attachment,  there  were  multiple  gas-con- 
taining cysts,  whose  walls  were  as  thin  as  soap 
bubbles.  In  some  areas  they  were  matted  together, 
sessile,  3  millimeters  to  1  centimeter  in  diameter, 
over  an  extent  of  10  to  15  centimeters  (Fig.  2). 
Then  again  there  were  a  few  centimeters  of  intestine 
which  showed  here  and  there  a  single  pedunculated 
vesicle  hanging  like  a  grape  on  its  stem.  In  some 
places  we  saw  white  linear  scars  encircling  the  free 
border  of  the  intestine,  occupymg  the  position  of 
the  subperitoneal  intestinal  h-niphatic  vessels 
where  apparently  spontaneous  disappearance  of  the 
cysts  had  occurred.  There  was  no  acute  inflam- 
matory reaction  in  the  cysts.  The  walls  with  their 
thin  tracery  of  blood  vessels  were  translucent,  and 
only  at  the  point  where  the  cysts  joined  the  pedicle. 


was  there  an  opaque  mother  of  pearl  area,  equal 
to  about  one-fifteenth  of  a  cross  section  of  the  cyst. 
The  mesenteric  glands  were  soft  and  twice  their 
normal  size. 

We  found  an  old  prepyloric  ulcer  completely 
obstructing  the  pyloric  lumen,  which  was  perforated 
in  its  anterior  aspect.  The  stomach  was  extremely 
enlarged  in  size  and  its  walls  were  thickened.  The 
perforated  ulcer  was  closed  and  a  gastro-enterostomy 
was  done.  On  account  of  the  extremely  reduced 
condition  of  the  patient,  a  transfusion  of  650  cubic 
centimeters  of  blood  was  given  at  once.  The  patient 
was  put  in  the  Fowler  position,  soda  bicarbonate 
and  glucose  were  given  by  rectal  tap.  an  intravenous 
infusion  of  soda  bicarbonate  was  given,  morphine 
was  administered  in  1/6  grain  doses  to  hold  the 
respiration  to  from  12  to  16  per  minute  and  thus 
conserve  still  further  the  failing  reserves,  and  hot 
packs  were  applied.  Anuria  developed  6  hours  after 
operation  and  death  occurred  the  next  day. 

Although  our  prime  motive  in  reporting 
this  case  is  to  note  the  anomalous  condition 
described  in  the  operative  findings,  it  may 
not  be  out  of  place  to  insert  a  comment  to 
the  effect  that  had  not  the  perforation  forced 
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Fig.  J.    Photomicrograph  showing  cysts  in  wall  of  ileum  T'ig.  5.    Photomicrograph  showing  multinucleated  cells 

(x  7.5).  in  cyst  wall  in  ileum  (x  65). 

Fig.  4.     Lining  edothelium  of  cysts  in  ileum  (x  675). 


our  hand,  operation  upon  this  patient  would 
have  been  deterred  until,  by  forcing  water 
and  alkalies  by  rectal  tap  and  subcutaneously, 
the  acid-alkali  balance  had  been  restored, 
and  the  normal  amount  of  fluid  introduced 
into  the  tissues.  Then  the  gastroenterostomy 
could  have  been  performed  with  a  minimum 
of  danger. 

This  case  exemplifies  the  danger  of  allowing 
ourselves  to  forget  the  e.xtreme  risk  of  starved 
patients.  Such  cases  all  have  a  very  low 
alkaline  reserve  and  cannot  tolerate  surgical 
procedures  until  they  have  received  fluids,  glu- 
cose, and  soda  bicarbonate  in  large  amounts. 
This  patient  had  been  slowly  starving  for  15 
years;  in  addition  he  had  continued  to  work 
up  to  the  last  moment  although  he  was  prac- 
tically incapacitated  by  inanition. 

P.\THOLOGIC.A.L    REPORT 

The  author  is  indebted  to  Dr.  Crump, 
assistant  pathologist  at  Lakeside  Hospital, 
for  the  following  autopsy  report,  and  to 
Dr.  H.  T.  Karsner,  professor  of  pathology, 
Western  Reserve  University,  for  the  analysis 
and  discussion  of  the  histologic  findings. 

Autopsy  findings  (Dr.  Crump).  In  the  free  margin 
of  the  small  intestine  about  20  centimeters  from  the 
ileocecal  junction  of  the  small  intestine  and  extending 
up  the  intestine  for  60  centimeters  are  large  num- 
liers  of  air-containing  c\'sts.  with  no  communication 
between  the  lumen  of  the  intestines  and  the  cyst. 
The  mesentery  in  this  portion  of  the  intestine  is 


very  loose.  The  cyst  walls  are  transparent,  have 
the  appearance  of  peritoneum,  and  are  very  vascular. 
The  stomach  has  an  hour-glass  appearance  and  is 
about  twice  its  normal  size.  The  walls  are  greatly 
thickened.  In  the  region  of  the  pylorus  is  a  large 
ulcer  which  is  surgically  sewed  and  has  perforated, 
producing  a  local  acute  peritonitis.  There  is  present 
a  chronic  hypertrophic  gastritis.  Three  rather 
large  f ungating  ulcers  are  found  in  the  pyloric  region 
with  indurated  borders.  The  mass  of  scar  tissue 
has  so  encroached  upon  the  lumen  of  the  pylorus 
that  it  is  difficult  to  pass  a  probe  from  the  stomach 
to  the  intestine.  The  gastro-enteric  tract  is  other- 
wise negative. 

In  addition  to  these  gastro-intestinal  findings, 
there  are  present  dilatation  of  the  heart,  passive 
congestion  and  oedema  of  lungs  with  broncho- 
pneumonia, acute  splenic  hyperplasia,  and  passive 
congestion  and  cloudy  swelling  of  the  liver  and  kid- 
neys, the  latter  superimposed  on  a  slight  chronic 
interstitial  nephritis. 

Histologic  findings  (Dr.  Karsner).  The  micro- 
scopic sections  from  the  Ueum  show  in  the  sub- 
peritoneal coat  numerous  cystic  areas  apparently- 
multilocular  in  character.  The  connective  tissue 
between  the  cysts  is  increased  in  amount  but  variable 
as  to  character.  For  the  most  part  it  is  not  dense 
and  resembles  that  of  late  granulation  tissue  rather 
than  old  adult  tissue.  In  relation  to  some  of  the 
cysts  are  masses  of  young  granulation  tissue  with 
fibroblasts  in  various  stages  of  development  and 
new  capillaries.  Several  areas  of  extravasation  of 
red  blood  cells  are  found,  not  especially  in  relation 
to  new  granulation.  A  moderate  number  of  leu- 
cocytes infiltrate  the  tissue  particularly  near  and 
in  the  fresh  granulation.  Near  the  peritoneal  surface 
there  is  a  small  amount  of  fibrinous  exudate  com- 
municating with  a  recent  acute  fibrinous  peritonitis. 
The  cysts  vary  in  size  up  to  8  millimeters  in  diameter. 
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Fig.  6.  Photomicrograph  showing  early  granulation 
and  partial  obliteration  of  cyst  in  ileum  (x  65). 

Most  of  these  arc  smooth  walled,  lined  with  a  single 
layer  of  endothelium  and  contain  a  finely  gran- 
ular acidophilic  precipitate  evidently  from  a  small 
amount  of  albuminous  fluid  within  the  cysts.  Nu- 
merous cysts  also  show  multinucleated  cells  con- 
tinuous with  the  lining  layer;  they  contain  from 
two  to  a  dozen  nuclei  resembling  those  of  the  endothe- 
lium. In  certain  areas  the  lining  has  almost  dis- 
appeared, the  cyst  being  small  and  of  irregular  out- 
line and  surrounded  by  fresh  granulation  tissue 
with  giant  cells  toward  the  small  cyst  lumen.  In 
a  few  cases  the  granulation  tissue  is  older  and  pro- 
jects into  the  cysts  in  the  form  of  a  bulb. 

The  muscular  coats  of  the  gut  show  no  cysts  nor 
do  the  submucous  and  mucous  coats.  There  is  a 
chronic  catarrhal  inflammation  of  the  mucosa  of 
moderate  degree. 

The  ulcer  situated  at  the  pylorus  is  of  chronic 
type  with  complete  erosion  extending  into  the 
submucosa  and  surrounded  by  dense  connective 
tissue.  In  the  subserosa  there  are  2  cysts  visible  to 
the  naked  eye,  i  millimeter  and  3  millimeters  in 
diameter.  The  smaller  one  shows  a  lining  of  endo- 
thelium and  is  partly  obliterated  by  a  bulb-like 
mass  of  old  granulation  extending  into  it  similar  to 
those  in  the  ileum.  The  larger  one  shows  no  lining 
but  is  bordered  by  numerous  multinucleated  cells 
and  an  area  of  fairly  old  granulation  tissue. 

No  bacteria  are  found  in  the  histologic  examina- 
tion of  these  cystic  areas. 

The  most  important  change  in  the  heart  is  a 
marked  chronic  interstitial  myocarditis.  The  lungs 
show  marked  passive  congestion,  oedema  and  a 
hypostatic  bronchopneumonia.  There  is  also  a 
small  tuberculous  scar.  The  liver  shows  marked 
passive  congestion,  slight  central  hemosiderosis 
and  perilobular  fibrosis.  The  spleen  is  the  seat  of 
marked  passive  congestion,  slight  fibrosis,  and  slight 
central  arteriole  hyalinization.  The  kidney  exhibits 
a  chronic  interstitial  nephritis  of  moderate  degree, 
associated  with  marked  cloudy  swelling  of  the 
tubular  epithelium  and  marked  passive  congestion. 
The  adrenal  shows  marked  passive  congestion.  The 
aorta  shows  moderate  irregular  intimal  fibrosis  but 
no  change  in  media  or  advent  it  ia. 


Fig.  7.  Photomicrograph  showing  bulb-like  mass  of 
granulation  partly  obliterating  cyst  in  ileum  (x  145). 

The  pathologic  examination  would  indicate  that 
the  condition  is  essentially  a  subacute  or  chronic 
interstitial  emphysema  of  the  gut.  The  tissue 
reaction  is  undoubtedly  inflammatory  in  this  case 
but  of  a  subacute  or  subchronic  nature  as  indicated 
by  the  relatively  small  number  of  polymorphonu- 
clear leucocytes  found.  The  multinucleated  or 
"giant"  cells  are  apparently  the  product  of  the  lin- 
ing cells  of  the  cysts,  show  none  of  the  characters 
of  foreign  body  giant  cells  with  inclusion  bodies 
and  are  neither  in  morphology  or  distribution 
similar  to  those  seen  in  tumors.  They  appear  to  be 
somewhat  more  resistant  to  destructive  agents  than 
the  single  lining  cells  as  indicated  by  their  survival 
in  the  earlier  stages  of  granulation.  Whether  the 
inflammatory  reaction  is  due  to  the  presence  of  the 
gas  or  due  to  the  presence  of  bacteria  is  questionable, 
but  it  is  reasonable  to  expect  that  if  bacteria  were 
responsible  they  would  be  present  in  fairly  large 
numbers.  Bacteria  are  not  found  in  the  sections 
and  it  seems  reasonable  to  assume  that  the  gas  in 
the  cysts  served  as  an  irritant,  thus  leading  to  the 
inflammatory  reaction.  The  origin  of  the  gas  must 
be  either  within  the  tissue  spaces  or  from  without. 
No  analogy  is  knowii  to  support  the  assumption 
that  the  subperitoneal  tissue  produces  gas  in  free 
form,  nor  is  there  any  analogy  to  support  the  assump- 
tion that  a  tumor  may  produce  free  gas.  Production 
of  gas  in  tissues  as  a  result  of  putrefaction  is  accom- 
panied by  the  presence  of  bacteria  in  considerable 
numbers  and  the  gas-forming  bacteria  of  wound 
infections  are  active  only  in  the  presence  of  some 
necrosis  and  even  under  these  circumstances  the 
tissues  show  a  considerable  number  of  organisms. 
This  argument  leaves  open  for  discussion  the  hypoth- 
esis that  the  gas  is  introduced  from  without.  .\n 
opening  for  such  introduction  of  gas  exists  in  this 
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Fig.  8.  Photomicrograph  showing  wall  of  stomach  under 
gastric  ulcer;  at  .4  a  partly  obliterated  cyst  and  at  B  a 
cj'st  in  the  stage  of  early  organization  (.>;  7.5). 

Fig.   9.     Photomicrograph  showing  early  granulation 

case  in  the  gastric  ulcer.  Entering  at  such  a  point 
probably  under  the  pressure  influence  of  gastric 
muscular  contraction  on  a  volume  of  gas.  the  mode 
of  transit  to  the  ileum  can  best  be  explained  by 
peristaltic  action.  Supporting  this  idea  is  the  finding 
of  old.  more  or  less  cicatrized,  cysts  in  the  subserosa 
of  the  stomach  and  more  recent  cysts  with  little 
inflammatory  change  in  the  lower  small  intestine, 
although  in  this  latter  situation  there  are  also  older 
cysts.  Progress  would  be  by  paths  of  least  resistance. 
namely  through  tissue  spaces  and  lymphatics.  Even 
were  tissue  spaces  enlarged  by  bubbles  of  gas  they 
would  soon  become  lined  with  endothelium  and 
become  indistinguishable  from  larger  lymphatic 
vessels.  Independently  of  accompanying  infection 
the  gas  could  act  as  a  foreign  body  and  lead  to  the 
inflammatory  reaction  seen  in  the  specimens.  The 
subchronic  nature  of  the  inflammation  leads  to  the 
view  that  the  reaction  is  that  of  the  tissues  to  the 
presence  of  the  gas  rather  than  that  induced  by 
bacterial  infection. 

ETIOLOGY 

In  addition  to  the  above  discussion,  Dr. 
Karsner  contributes  the  following  regarding 
the  etiology  of  gas  cysts  of  the  intestine. 

There  are  three  theories  of  etiology:  mechanical, 
bacterial  and  neoplastic. 

The  neoplastic  theory  was  suggested  by  Bang 
and  has  against  it  the  frequent  spontaneous  dis- 
appearance of  the  cysts  with  cicatrization.  Mac- 
Callum,  in  Finney's  case,  suggests  that  certain 
vacuolated  cells  might  give  origin  to  the  gas.  Had 
his  studies  showTi  that  the  material  in  the  vacuolated 
cells  was  gas  and  not  the  more  usual  substances 
found    in    vacuolated    cells    his    proposition    might 


Fig.  Q. 


Fig 


and  multinucleated  cells  in  wall  of  larger  cyst  in  stomach 
wall  shown  at  B  in  Fig.  8  (x  65). 

Fig.  10.  Bulb-like  mass  of  old  granulation  tissue  partly 
obliterating  cyst  in  stomach  wall  shown  at  .4  in  Fig.  8(xi  10). 

be  more  convincing.  Definitely  against  such  an 
assumption  is  the  absence  of  description  of  such 
cells  in  many  other  reports  and  a  complete  failure 
to  find  them  in  our  case.  Kouskow's  idea  that  the 
giant  cells  are  specific  formers  of  gas  is  opposed 
by  the  fact  that  the  larger  c)'sts  show  no  giant 
cells  and  the  giant  cells  are  most  numerous  in  the 
cysts  which  are  reduced  in  gas  content. 

The  bacterial  theory  is  opposed  by  the  numerous 
instances  in  which  anaerobic  and  aerobic  cultures 
have  been  negative.  Furthermore,  the  wide  varia- 
tions in  t>'pes  of  bacteria  formed  suggest  contamina- 
tion of  intestinal  origin. 

Tuffier  opposes  the  mechanical  theory  on  the 
basis  of  the  fact  that  certain  cases  failed  to  show 
a  point  of  entry  for  the  gas.  On  the  other  hand  a 
large  majority  of  the  reported  cases  have  shown  a 
possible  pomt  of  entn.-,  via  a  gastric  ulcer  or  a 
tuberculous  one.  Knowing  how  fine  a  needle  punc- 
ture may  lead  to  interstitial  emphysema  of  the 
chest  wall  and  how  small  a  lesion  of  the  lung  may 
lead  to  interstitial  emphysema,  it  is  easily  within 
reason  to  consider  that  those  cases  of  gas  cyst 
failing  to  show  gross  lesion  might  have  had  their 
origin  in  a  lesion  small  enough  to  escape  the  notice 
of  the  surgeon  or  pathologist. 

The  analyses  of  the  gas  so  far  published  are  con- 
tradictory and  incomplete.  The  gas  found  by 
Jager  with  high  hydrogen  concentration  might 
be  intestinal  gas.  that  of  Luiz  might  be  air  and  that 
of  Urban  is  extremely  incomplete.  Perhaps  all  these 
investigators  worked  with  too  small  amounts  of  gas 
to  permit  of  satisfactory  and  complete  analyses. 

CONCLUSION 
The  etiology  of  the  case  reported  above  is 
best  explained  on  the  mechanical  theory. 
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RHINOPHYMA  ' 

By  M.  G.  SEELIG,  M.D.,  F.A.C.S.,  St.  Louis 


RHINOPHYMA  is  an  essential  disease 
of  the  nose,  of  more  than  ordinary 
interest.  The  gross  characteristics  of 
the  disease  and  the  resultant  disfigurement 
are,  in  the  first  instance,  striking.  From  the 
purely  clinical  side,  the  uncertain  and  possible 
mukij:)iicity  of  etiological  factors  adds  inter- 
est. From  the  pathological  side  there  is 
presented  the  interesting  problem  of  deciding 
whether  to  classify  the  disease  as  an  inflam- 
matory hypertrophy  or  as  a  frank  neoplasm, 
and  finally,  from  the  historical  point  of  view, 
the  disease  simulates  unusual  and  fascinating 
interest,  owing  to  the  part  played  by  the 
old  masters  of  classical  painting  and  satire 
in  picturing  the  disease  on  canvas  and  in 
prints. 

From  the  clinical  side,  rhinophyma  might 
be  described  fairly  accurately  if  one  merely 
set  down  the  various  descriptive  terms  which 
have  been  used  in  naming  the  disease: 
whiskey  nose,  pound  nose,  nodular  nose, 
growing  nose,  copper  nose,  elephantiasis  of 
the  nose,  h\-pertrophy  of  the  nose,  lymphangi- 
oma, acne  hyperplastica,  fibroma  molluscum 
and  cyst-adeno-fibroma.  In  the  earliest 
stage  of  the  disease  the  nose  is  a  dark  copper 


red,  and  there  are  dark  red  spots  about  it, 
particularly  on  the  cheeks  and  at  the  glabella. 
Gradually  there  appear  on  the  nose  lentil-size 
to  pea-size  discrete  or  confluent  nodules.  As 
these  nodules  coalesce,  and  the  soft  parts 
hypertrophy,  the  whole  organ  becomes  de- 
formed by  the  tumor-like  nodules.  The 
deforming  growths  occur  usually  at  the  tip 
and  on  both  ala\  and  may  be  discrete  and 
lobulated,  or  they  may  fuse,  forming  one 
large  knob.  Sometimes  they  arc  pedunculated. 
\'on  Bruns  reports  a  case  in  which  the  growth 
reached  to  the  chin,  and  had  to  be  held  aside 
when  the  patient  partook  of  food  or  drink. 
As  a  rule  there  are  only  three  irregularly 
rounded  lobulated  growths  situated  at  tip  and 
aliT  but  sometimes  there  are  many  small  lobes 
separated  by  deep  furrows.  The  nodules  are 
usually  soft  and  are  coursed  by  dilated  veins, 
and  studded  with  comedoes  and  acne  pustules. 
Owing  to  the  activity  of  the  sebaceous  glands, 
the  surface  of  the  nose  presents  an  oily  var- 
nished appearance,  and  seems  to  be  pitted  by 
the  wide  open  mouths  of  these  glands. 
Pressure  on  the  nodules  causes  macaroni-like 
plugs  of  sebum  to  worm  out  from  the  seba- 
ceous glands. 


Fig.  2. 


Fig 


Fig.  4. 


Fig.  I. 

Fig.  I.    Rhinophyma  before  operation.  Fig.  3.    Same  patient  after  operation. 

Fig.  2.    Profile,  same  patient.  Fig.  4.    Profile,  same  patient  after  operation. 

Read  at  the  meeting  of  the  Western  Surgical  .\ssociation.  Kansas  City,  December,  1919 
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Fig.  5.  Fig.  6.  Fig. 

Fig.  5.     Unknown   subject,  painted    by   Holbein    the  child  by  Ghirlandajo  (1449-1494) 

j'ounger   (1497-1553).     Hangs  in   the   Prado  of   JIadrid.  (From  Hollaeiidcr.) 
(From  Hollaender.)  Fig.    7.      Unknown    sitter    by    a    Holland 

Fig.  6.     Portrait  of  supposed  grandfather  and  grand-  Museum  at  Stockholm.     (Yrom  Hollaender.) 


Hangs  in  the  Louvre, 
master,    in 


The  disease  occurs  usually  in  the  lifth  and 
sixth  decades,  that  is,  the  deformity  is  com- 
plete at  these  periods,  the  process  having 
taken  five  to  twenty  years  to  develop  fully. 

There  probably  is  no  relationship  between 
the  disease  and  alcoholism.  An  analysis  of 
the  cases  shows  that  there  is  an  infinitesi- 
mally  small  number,  compared  with  the 
number  of  alcoholics;  and  that  many  cases 
of  rhinophyma  occur  in  non-drinkers. 

The  commonly  accepted  opinion  is  that 
rhinophyma,  pathologically  speaking,  repre 
sents  the  terminal  stage  of  acne  rosacea  that 
has  passed  through  acne  hypertrophica.  In 
many  instances  the  disease  seems  to  rest  on  a 
congenital  basis;  Lassar  believed  that  there 
was  a  predisposition  to  rhinophyma  in  wide- 
pored  individuals.  The  essential  pathological 
process  is  an  hyperplasia  of  the  connective 
tissue  of  the  soft  parts  of  the  nose,  accom- 
panied by  a  dilatation  of  the  blood  vessels, 
and  hypertrophy  or  cystic  degeneration  of  the 
sebaceous  glands.  The  skin  follicles  show, 
in  places,  distinct  evidences  of  suppuration. 
The  openings  of  follicles  and  of  the  ducts  of 
the  sebaceous  glands  are  widened,  so  that  they 
resemble  deeply-pitted  pores,  often  giving  to 
the  nose  the  appearance  of  a  sponge.  Xo  one 
has  ever  satisfactorily  demonstrated  the  cause 
of  the  disease.     Kaposi  sought  to  prove  that 


the  connective-tissue  growth,  blood-vessel 
dilatation,  and  sebaceous-gland  degeneration, 
were  all  secondary  to  an  angioneurosis;  but 
there  is  no  marked  consensus  of  opinion  con- 
cerning this  theory.  Trendelenburg  con- 
sidered the  disease  as  a  new-growth  and 
grouped  it  under  the  head  of  fibroma  mollus- 
cum;  Lassar  considered  it  a  cysto-adeno- 
fibroma. 

I  am  indebted  to  Dr.  Martin  Engman  for 
the  privilege  of  quoting  from  the  advance 
sheets  of  his  forthcoming  book  on  Diseases 
of  llic  Skin.  Dr  Engman  from  an  intensive 
study  of  rhinophyma,  draws  the  following 
conclusions  regarding  the  pathology'  of  the 
disease.  "Rhinophyma  is  a  familial  disease 
representing  some  type  of  hereditary  trans- 
mission. It  occurs  usually  in  the  seborrhoeic 
type  of  individual.  (The  seborrhoeic  type  of 
Sabouraud  may  be  described  as  an  individual 
with  yellowish- tinted,  muddy,  thick  skin, 
the  yellowish  tint  being  most  pronounced 
around  seborrhoeic  areas,  with  a  tendency  to 
acne  vulgaris  in  youth  and  acne  rosacea  in 
middle  life. )  The  future  rhinophyma  subject 
shows  a  tendency  toward  flushing  of  the  face, 
on  entering  a  warm  room,  after  meals,  or 
under  excitement.  This  flushing  leads,  in 
time,  to  a  chronic  congestion,  with  secondary 
chronic  infection  of  the  skin  of  the  nose  and 
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Fig.  8.  Fig.  9. 

Fig.  8.  Print  of  Gerhard  Janssen,an  old  glass  etcher  of 
the  middle  17th  Centun-.    (From  Hollaender.) 

Fig.  9.  A  caricature  from  the  17th  century.  One  of 
the  so-called  Kings  of  Noses.    (From  Hollaender.) 


sometimes  of  the  cheeks.  This  in  turn  leads 
to  a  chronic  productive  inflammation,  with 
vascular  dilation,  connective- tissue  formation, 
and  dilation  of  the  sebaceous  glands  into  cyst 
formations.  There  is  a  marked  thickening 
of  the  cutis  vera,  which  throws  the  skin  into 
folds  and  furrows.  The  end-result  is  the 
multiple  formation  of  knobs  or  tumor-like 
masses." 

The  treatment  of  the  disease  is  exclusively 
operative.  The  occasional  recommendation 
to  practice  wedge-shaped  excisions,  should  be 
ignored.  The  most  satisfactory  operative 
procedure  consists  in  shaving  off  the  redund- 
ant tissue  until  the  nose  is  brought  back  to 
what  one  assumes  was  its  original  form.  In 
this  shaving  process,  two  things  should  be 
borne  carefully  in  mind:  (i)  do  not  shave 
too  deeply,  and  (2)  preserve  a  thin  rim  of 
epithelium  around  the  nares.  If  the  shaving 
is  carried  too  deeply,  we  remove  all  sebaceous- 
gland  rests  and  leave  no  niduses  of  epithelium 
from  which,  as  brood  centers,  epithelization 
may  spread.  This  delays  healing,  and  even 
if  the  nose  be  grafted,  the  resultant  skin  has  a 
harsh,  white,  dry  appearance  so  striking  as 
always  to  command  attention  and  cause 
comment.  Furthermore  deep  shaving  may 
injure  the  nasal  cartilages  and  set  up  a  stub- 


Fig.  10. 

Fig.  10.    .\  caricature  of  a  physician,  published  about 

1700  in  .Augsburg.     (See  te.xt  for  translation  of  legend.) 
(From  Hollaender.) 


born  perichondritis.  If  a  thin  ring  of  intact 
skin  is  not  left  around  the  nares,  serious  dis- 
figurement may  result  from  the  contractions 
incident  to  cicatrization.  Haemorrhage,  which 
is  usually  very  free,  is  checked  with  compara- 
tive ease  by  simple  gauze  pressure,  and  the 
patient  is  sent  to  bed  with  a  large,  well 
vaseUned  gauze  pad  over  his  nose.  The  next 
day  this  pad  is  removed,  and  the  denuded 
area  is  strapped  with  imbricated  strips  of 
sterile  zinc  oxide  adhesive  plas'.er.  This 
plaster  dressing  is  changed  daily.  Under  this 
simple  dressing,  my  patient,  shown  in  Figures 
I  to  4,  was  completely  healed  in  ten  days.  It 
is  not  necessary  to  skin  graft  these  patients. 
Indeed  von  Bruns  points  out  that  grafting 
often  leads  to  the  development  of  retention 
cysts  underneath  the  grafts,  with  subsequent 
breaking  through  and  ulceration. 

The  role  that  rhinophyma  plays  in  medical 
history  and  in  classical  medical  art  and  cari- 
cature is  not  totally  without  interest  even  to 
a  group  of  practical  surgeons.  Dr.  Eugen 
Hollaender  in  his  two  volumes  devoted  to 
Medicine  in  Classical  Art,  and  Caricature  and 
Satire  in  Medicine  furnishes  some  striking 
copies  of  pictures  that  feature  rhinophyma. 
•  Hans  Holbein,  1497-1553  (known  as  Hol- 
bein the  voungerl  famous  in  medical  art  as 
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the  painter  of  the  Dance  of  Death,  painted 
the  portrait  of  an  unknown  subject  (Fig.  5). 
The  portrait,  which  hangs  in  the  Prado  at 
Madrid,  shows  an  old  man.  with  a  typical 
rhinophyma,  and  the  characteristic  red,  con- 
gested color  scheme  which  goes  with  this 
disease.  Hollaender  states  that  the  coloring 
seems  to  have  been  toned  down  by  the  artist, 
in  order  to  minimize  the  existence  of  the  dis- 
ease as  much  as  possible. 

Domenico  Ghirlandajo,  1449-1494,  the  fa- 
mous Florentine  artist,  has  a  picture  in  the 
Louvre  illustrating  rhinophyma  even  more 
typically  (Fig.  6).  Hollaender's  speculations 
on  this  particular  picture  are  interesting 
rather  than  convincing.  He  queries  as  to 
whether  the  small  tumor  on  the  right  brow 
of  the  old  gentleman  may  not  be  intended  as 
a  metastasis,  thus  hinting  at  the  possible 
belief  that  rhinophyma  was  at  that  time  con 
sidered  to  be  malignant.  Then  further,  he 
speculates  as  to  whether  the  beautiful  child's 
head  was  intended  to  soften,  by  contrast,  the 
jarring  asymmetry  of  the  bulbous  nose  of  the 
old  gentleman,  or  whether  the  perfect  featured 
little  granddaughter  was  used  to  disprove 
the  familial  nature  of  the  disease. 

Hollaender  presents  these  two  pictures 
(Figs.  5  and  6)  and  the  picture  by  an  unknown 
Holland  master  (in  the  museum  at  Stock- 
holm, Fig.  7)  to  illustrate  the  fact  that  they 
are  pure  portraiture,  artistically  executed 
without  a  semblance  of  caricature.  These 
portraits  may  stimulate  a  sense  of  sympathy 
but  they  make  no  appeal  whatsoever  to  the 
risible  in  our  make-up. 

By  contrast.  Figure  S  leads  away  from  art, 
into  the  field  of  caricature.  This  old  rhino- 
phyma subject,  Gerhard  Janssen  by  name, 
was  a  master  glass  etcher,  born  in  Holland 
and  trained  in  his  art  at  Dresden,  1650-54. 
The  pr'nt  itself  is  not  a  caricature,  but  the 
descriptive  phrases  engraved  about  it'  furnish 


'  The  legend  .ibout  the  frame  is  as  follows: 

A  misshapen  nose  indeed,  but  a  man  of  talent  and  wisdom.  An, 
work,  and  industry'  bring  praise  and  reward. 

The  legend  underneath  the  picture  is: 

Herr  Gerhard  Janssen,  former  court  glass  painter,  and  also  ex- 
perienced in  the  Damascan  art  of  glass  etching.  Bom  in  Utrecht. 
Holland.  i6,^6,  July  21;  studied  at  \"reden  in  Westphalia,  from  1650  to 
1654-  Removed  to  Vienna  in  1662  where  he  died  in  172s.  June  ,s,  at  the 
age  of  eighty-eight  years,  ten  months  and  eight  days.  God  rest  liis  soul. 
This  print  drawn  and  etched  July  2^,  1725  by  U.  D.  Metzger.  learned 
in  this  art. from  Ppeyer.  in  the  Palitinate  but  at  this  time  residing  in 
Maria  Hof,  fifteen  minutes  from  \"ienna. 


Fig.  II.  Chief  Wa-Ha-Gun-Tii  (.American  name  is 
Capt.  John  Smith)  of  the  Chippewas.  .Still  li\-ing,  and  an 
active  hunter  in  Glacier  Park,  at  an  appro.ximate  age  of 
127  years.  Rhinophyma  is  fairly  common  in  .American 
Indians. 


a  caricaturish  setting;  such  phrases,  for  ex- 
ample as  the  legend  just  above  the  head, 
Xasutus  sed  acutus  (large  nosed  but  wise) 
and  the  sentence  in  the  frame,  "  Es  ist  wahr 
cin  iinjoermlii/ic  Xase.  aher  siniireicher  Ver- 
stand  (a  misshapen  nose,  'tis  true,  but 
talented  and  wise). 

The  next  two  prints  are  frank  caricatures. 
Figure  9  is  from  an  old  17th  century  pamphlet 
and  is  a  simon-pure  bit  of  what  Hollaender 
ca  Is  naive  lack  of  humor  of  this  period.  This 
king  of  The  Large  Xosed  stands  surrounded 
by  all  sorts  of  impossible  things,  people, 
animals,  a  large  horn,  a  mercury's  staff,  a 
shepherd's  staff,  ships,  etc.,  and  points  proud- 
ly to  his  rhinophymistic  organ. 

Figure  10  is  an  even  grosser  caricature, 
and  represents  the  tendency  at  this  particular 
time  (late  1600)  to  use  the  doctor  as  a  scape- 
goat and  harlequin  in  jokes  and  on  the  stage. 
This  large-nosed  doctor,  with  what  might  be 
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construed  as  a  rhinopliyma  knob  at  the  proxi- 
mal and  middle  third  of  his  proboscis  jiro- 
claims: 

"For  healthy  people,  I  am  a  doctor,  Cjod 
help  the  Sick. 
My  large  head  gear  embraces  profound 

and  numerous  thoughts. 
My   costume    connotes    the   art    that    I 

possess. 
What  may  be  concealed  in  the  urine,  my 
long  nose  detects. " 


And  finally.  Figure  1 1  is  not  without 
interest  from  an  ethnological  point  of  view. 
Rhinophyma  is  fairly  common  in  the  Ameri- 
can Indian.  This  is  a  portrait  of  Wa-Ha- 
Ciun-Ta  chief  of  the  Chippewas  (photographed 
by  Mr.  William  Burton  of  St.  Louis,  who 
kindly  loaned  me  this  copy).  There  are 
authentic  records  to  show  that  the  chief  is 
about  127  years  old,  and  as  far  as  the 
memory  of  man  runs  he  has  had  a  typical 
rhinophyma. 


ABDOMINAL   SURGERY   IN   THE   CASU.\LTY   CLEARING   STATION 
AND   EVACUATION  HOSPITAL' 

By  WILLI.\M  M.  THOMPSON,  M.D.,  F..\.C.S.,  Chicago 


IT  is  quite  as  important  to  bring  the  litera- 
ture of  war  surgery  up-to-date  as  it  is  to  re- 
vise the  manual  of  the  medical  corps.  This 
has  been  done,  but  not  in  an  organized  manner 
as  to  the  treatment  of  war  wounds  at  the  base 
and  reconstruction  hospitals.  However,  noth- 
ing has  been  done  to  collect  and  correlate 
the  results  of  our  experiences  and  knowledge  of 
the  primary  surgery  of  the  front  that  makes 
possible  successful  reconstruction  work  and 
has  the  largest  influence  in  the  weal  or  woe  of 
the  sufferer  from  war  wounds. 

If  the  surgeons  of  future  wars  are  to  profit 
by  the  wealth  of  our  experience,  it  is  our  duty 
to  set  down  what  we  know  of  methods  that 
have  given  the  best  results  as  well  as  our  ideas 
of  any  improvements  that  may  be  made  in 
the  evacuation  of  wounded  and  the  technique 
of  the  surgery  of  war  wounds. 

The  Civil  War  saw  the  beginning  of 
laparotomy  in  the  treatment  of  war  wounds, 
but  it  was  fraught  with  even  more  disastrous 
results  than  peace  time  laparotomy  of  that 
day.  Because  of  this  later  development  of 
surgical  science,  we  have  only  the  more  recent 
wars  to  draw  conclusions  from,  the  war  in  the 
Transvaal,  Chino-Japanese,  Russo-Japanese, 
Cuban,  and  the  World  War  of  1914-1918.  It 
will  be  seen  from  a  perusal  of  the  statistics  of 
these  wars  that  the  evolution  of  ideas  of  treat- 
ment of   the   wounded  has  not  progressed 

I  Read  before  the  Chicago  Genecological  Society, 


steadily  toward  a  definite  formula  of  surgical 
attack  but  that  opinion  has  fluctuated  from 
one  extreme  to  the  other.  (In  a  paper  of 
this  sort  space  forbids  discussion  of  the  Mur- 
phy operation  or  any  of  the  other  half  way 
methods.)  But  gradually  one  notices  at  each 
successive  forward  wave  a  slight  improvement 
in  results  as  shown  by  statistics. 

In  a  given  surgical  unit  properly  equipped, 
there  are  four  reasons  for  this  fluctuation: 
(i)  the  distance  and  mode  of  transportation 
from  the  battlefield  to  the  surgeon;  (2)  the 
time  elapsed  before  the  wounded  man  is 
operated  upon;  (:?)  the  type  of  missile;  (4) 
the  character  of  the  wound. 

Experience  has  proved  that  every  hour  is 
precious  in  dealing  with  an  acute  abdomen, 
for  certainly  we  must  class  all  war  wounds  as 
highly  acute;  also  jolting  over  shell  holes  helps 
to  distribute  the  contents  of  the  intestinal 
canal  rent  by  shell  fragments.  It  must  be 
borne  in  mind  in  comparing  the  damage  by 
difl'erent  missiles  that  high  explosive  shell 
fragments  rank  first,  and  that  aerial  bombs  and 
hand  grenades  are  classed  along  with  high 
explosive.  Next  in  order  come  bullets  and 
last,  shrapnel  balls.  The  great  war  saw  the 
introduction  of  high  explosive  bombs  and 
grenades.  Previous  wars  had  only  to  contend 
with  the  other  form  of  wounds,  but  the  use  of 
smokeless  powder  in  this  war  has  speeded  the 
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bullet  up  and  made  it  more  destructive  to 
tissue  and  bone.  One  can  be  easily  misled  if 
one  relies  on  bare  statistics  to  form  an 
opinion  of  the  mortality  of  operated  upon 
versus  non-operated  upon  wounds. 

In  one  series  from  French  reports  where 
non-operative  interference  was  practiced  there 
were  713  cases,  with  550  deaths  and  163  re- 
coveries, the  mortahty  being  72.2  per  cent. 
Of  those  subjected  to  laparotomy,  in  a  series 
of  688  cases  there  were  249  recoveries,  or  36 
per  cent;  and  439  deaths,  or  64  per  cent.  Of 
this  series  there  were  251  cases  of  lesions  of 
the  small  intestine,  with  75  recoveries,  or  70 
per  cent  mortality.  But  these  figures  are 
open  to  the  following  criticism:  fi)  the  un- 
known number  who  died  before  reaching  the 
operating  station.  (2)  Those  whose  wounds 
did  not  penetrate  the  peritoneal  cavity  in  the 
non-operated  upon  series  might  easily  be 
mistaken  for  penetrating;  for  example,  work- 
ing in  conjunction  with  a  French  ambulance 
in  the  battle  at  Chateau  Thierrj',  a  French 
officer  refused  to  operate  upon  an  abdomen  on 
the  ground  that  it  was  penetrating  and  in- 
operable. I  differed  with  him,  and  he  said  go 
ahead,  so  we  changed  tables.  I  found  the 
wound  non-penetrating,  partly  girdling  the 
right  side  just  e.xternal  to  the  peritoneum  but 
destroying  much  muscle.  The  man  recovered. 
(3)  \'isceral  lesions,  as  for  instance,  those  of 
the  liver  when  made  bj-  bullet  or  small  shell 
fragments  seldom  need  operation.  I  had  12 
cases  of  entrance  and  exit  liver  wounds  in 
my  wards  at  one  time  that  recovered  without 
surgical  treatment.  (4)  Deferred  laparoto- 
mies, usually  operated  upon  at  the  base  when 
the  lesion  becomes  localized  and  can  then  be 
treated  by  the  stab  wound  and  drainage 
method.  (5)  Entrance  and  exit  wounds  of 
the  outer  border  of  ascending  and  descending 
colon  with  sufhcient  drainage. 

Thus  it  will  be  seen  that  certain  cases  do 
recover  when  not  operated  upon,  but  we  still 
have  a  large  percentage  of  those  with  perfora- 
tion of  the  small  intestine,  stomach,  trans- 
verse colon,  rectum,  gall-bladder,  and  in 
addition  those  suffering  from  internal  ha;m- 
orrhages  who  are  doomed  without  operation. 
This  class  of  cases  only  serves  to  emphasize 
the  necessity  for  a  careful  Iriage  or  sorting  of 


all  wounded  at  the  dressing  station.  These 
patients  and  those  with  compound  fractures 
of  the  femur  and  with  chest  wounds,  as  well 
as  those  with  thoraco-abdominal  wounds, 
should  be  collected  and  sent  directly  to  operat- 
ing stations  equipped  for  such  cases.  When 
an  abdominal  case  comes  in.  it  is  better  not  to 
wait  until  there  are  enough  cases  to  till  the 
ambulance,  but  send  it  on  at  once,  as  hours 
are  precious. 

In  addition  to  the  four  causes  of  failure  in 
laparotomies  in  previous  wars,  in  this  war, 
there  has  been  an  additional  cause,  the  bomb- 
ing of  hospitals  by  night.  It  has  been  my 
observation  that  nothing  in  an  advanced 
hospital  adds  more  to  the  shock  already  suf- 
fered by  these  patients  than  serious  night 
bombing. 

In  our  earlier  wars  and  frequently  in  the 
great  war,  laparotomy  often  disappointed  the 
hopes  of  the  most  favorably  inclined  surgeons 
but.  on  the  other  hand,  a  careful  analysis  of 
statistics  demonstrates  the  success  of  non- 
interference to  be  much  rarer  than  had  been 
thought. 

In  my  experience  in  this  war.  I  have  ob- 
served three  periods  that  have  largely  in- 
fluenced the  statistics  of  laparotomy.  The 
first  period  was  in  191 7  when  trench  fighting 
attacks  and  counter-attacks  were  common, 
but  there  was  no  great  fluctuation  of  the 
lines.  During  this  sort  of  fighting  more 
favorable  results  followed  laparotomy  because 
the  casualty  clearing  station  could  be  better 
situated,  was  moved  less  frequently  and  bet- 
ter surroundings  and  equipment  could  be  had, 
as  it  was  not  necessary  to  be  ready  to  move 
on  short  notice.  The  second  was  the  period  of 
retreat,  during  the  spring  of  191 8.  During 
this  time  results  from  laparotomy  were 
unfavorable.  The  organizations  sometimes 
lost  much  of  their  equipment  and  had  of 
necessity  to  evacuate  many  cases  that  might 
have  been  saved  if  there  had  been  time  to  op- 
erate and  if  there  had  been  a  place  of  com- 
parative safety  for  the  patients  to  convalesce 
before  evacuation.  In  the  first  period,  a  rail 
head  was  always  at  hand  by  which  in  24  hours 
after  operation  we  evacuated  nearly  all  the 
cases  comfortably.  In  the  second  period,  rail 
heads,  if  thev  were  at  hand,  were  choked  with 
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all  sorts  of  combatants  and  material,  and,  at 
other  times  they  had  been  put  out  of  use  so 
that  resort  to  ambulance  transport  was  the 
only  means  of  evacuation,  a  painful  pro- 
cess, adding  to  the  mortality.  In  the  third 
period  of  rapid  advance,  the  hospitals  were 
unable  to  keep  up  with  the  army,  necessitat- 
ing long  transport  and  delay;  and  this  was 
unfavorable  to  the  best  results  in  abdominal 
wounds. 

It  is  agreed  that  the  treatment  of  selected 
abdominal  wounds  is  laparotomy.  Let  us  next 
consider  the  conditions  and  surroundings  neces- 
sary for  success.  As  I  stated  in  a  previous 
paragraph,  the  cases  must  be  selected  at  the 
dressing  station.  The  work  must  be  done  by 
a  surgeon  of  large  experience  and  sound  judg- 
ment. Too  much  emphasis  cannot  be  laid  on 
the  necessity  of  selecting  such  a  man.  Other 
wounds,  as  of  the  head  and  extremities,  except 
of  femurs,  can  wait  if  haemorrhage  is  controlled 
and  splints  applied  until  a  sufficient  number 
has  accumulated  to  fill  an  ambulance,  but 
sucking  chest  wounds,  abdominal  wounds 
and  injuries  of  the  femur  should  be  given  the 
preference  in  transportation.  The  triage  of- 
ficer should  classify  his  abdominal  lesions 
about  as  follows: 

1.  A  certain  number  cannot  recover  under 
any  conditions.  These  should  be  set  to  one 
side  and  given  morphine  to  make  their  last 
hours  as  comfortable  as  possible. 

2.  Abdomino-thoracic  lesions  are  usually 
extremely  serious  unless  traversing  the 
lower  thorax  and  involving  only  the  dia- 
phragm and  liver.  The  serious  ones  should  be 
immediately  evacuated  if  they  can  make  the 
trip  safely. 

3.  Multivisceral  wounds  of  the  abdomen 
are  more  serious  and  should  be  evacuated 
rapidly. 

4.  A  certain  number  of  visceral  lesions 
may  recover  spontaneously  as  has  been 
mentioned  before — entrance  and  exit  wounds 
of  the  liver.  These  can  usually  be  collected 
with  other  of  the  less  serious  cases  and  trans- 
ported in  bulk. 

5.  There  are  some  visceral  lesions  that 
cannot  possibly  heal  spontaneously  and 
should  be  classed  among  those  needing  im- 
mediate transportation. 


6.  A  certain  number  of  i)enetrating  wounds 
that  do  not  afiect  any  viscera,  even  when  the 
abdomen  is  traversed  from  one  side  to  the 
other,  cannot  be  easily  differentiated  from  the 
serious.  'I'hey  should  be  classed  with  the 
serious  and  immediately  transported. 

7.  Those  wounds  that  are  plainly  non- 
penetrating can  be  sent  down  with  other 
wounds. 

Now  there  are  four  classes  out  of  seven  that 
should  be  given  preference  in  transportation, 
and  this  is  usually  possible  except  under 
circumstances  when,  so  to  speak,  the  bars  are 
down  and  the  flood  of  wounded  pours  in  and 
the  medical  department  appears  to  be 
swamped.  This  is  the  time  when  training  and 
discipline,  which  are  a  part  of  preparedness, 
score  high.  Out  of  disorder  begins  to  appear 
order  and  system.  Every  man  knows  his 
duty  and  does  it;  transport  in  all  forms  from 
trucks  to  ambulances  having  been  previously 
arranged  for  come  up  and  the  field  is  gradually 
cleared. 

The  next  stop  is  the  field  hospital.  The 
ambulance  corps  which  has  charge  of  the 
dressing  station  and  the  transportation  of  the 
wounded  from  there  to  the  field  hospital  has 
five  medical  officers,  but  experience  has  shown 
that  most  of  the  work  done  by  them,  that  of 
commanding  and  supervising  transportation, 
could  be  done  by  a  layman,  and  at  least  two 
of  the  surgeons  added  to  the  staff  of  the  field 
hospital.  At  times  in  this  war  it  was  neces- 
sary for  a  field  hospital  to  assume  the  func- 
tions of  an  evacuation  hospital.  There  was 
nearly  always  a  dearth  of  surgeons  and  sup- 
plies when  they  were  most  needed. 

It  is  my  belief  that  in  the  majority  of  in- 
stances the  field  hospital  is  the  point  at  which 
the  four  classes  of  abdominal  wounds  should 
be  held  and  arrangements  perfected  for  their 
surgical  care.  We  have  shown  the  impor- 
tance of  early  operation  and  unless  the  evacua- 
tion hospital  is  close  up,  a  loss  of  time  ensues 
which  may  be  fatal  to  many.  This  does  not 
deprive  the  evacuation  hospital  of  its  position 
as  the  center  of  surgical  activity  of  the  ad- 
vance, as  in  the  plan  I  am  about  to  outline 
only  the  non-transportables,  as  we  may 
class  those  enumerated  above,  are  held  at  the 
field  hospital.     This  plan  does  not  obliterate 
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the  mobile  unit  but  retains  it  in  an  even  more 
mobile  state  to  re-enforce  evacuation  hospitals 
on  the  eve  of  a  heavy  engagement. 

There  should  be  added  to  the  commissioned 
personnel,  one  surgical  team  as  part  of  the 
permanent  staff  of  the  field  hospital  which 
would  be  adequate  for  taking  care  of  all 
non-transportables  when  the  front  is  fairly 
quiet.  All  of  you  who  have  served  in  advance 
hospitals  know  the  difficulties  of  securing 
transportation  for  surgical  teams  in  times  of 
stress.  You  also  know  that  when  a  request 
for  surgical  teams  goes  in  through  channels — 
general  headquarters — and  from  there  an  or- 
der goes  out  to  the  teams  to  move,  because  of 
the  scarcity  of  motor  transport,  the  teams 
have  to  take  a  circuitous  rail  route  and  that 
they  often  arrive  after  the  battle  is  over 
and  the  work  cleaned  up.  Let  us  then  take  a 
sufficient  number  of  teams  and  put  each  of 
them  on  wheels  consisting  of  one  ambulance 
for  baggage  and  personnel,  the  ambulance  to 
be  attached  to  the  field  hospital  as  long  as  the 
team  remains  for  the  transport  of  wounded; 
a  motor  truck  which  will  carry  a  compact, 
full  operating-room  equipment,  sterilizer, 
etc..  also  a  small  take-down  portable  room 
that  is  standardized. 

Army  regulations  make  a  field  hospital  a 
divisional  organization.  This  is  all  very  well 
when  a  division  is  acting  independently,  but 
as  part  of  an  army  corps,  orders  should  come 
directly  from  corps  headquarters,  thus  saving 
time,  and  when  the  division  is  at  rest  the  hos- 
pital can  still  carry  on.  taking  some  of  the 
work  from  other  divisions  that  are  in  combat. 
All  teams  and  hospitals  should  be  directly 
under  centralized  authority  in  the  zone  of 
advance.  The  officer  commanding  should 
sit  in  his  office  and  should  receive  frequent 
reports  of  the  condition  of  each  hospital. 
He  should  know  how  to  anticipate  a  big  push 
and  be  in  direct  communication  with  all  his 
teams. 

On  reaching  the  held  hospital  the  abdominal 
case  again  passes  through  the  triage.  As  is 
natural,  the  most  serious  cases  are  e.xamined 
first.  From  the  notes  on  the  label  the 
triage  otlicer  ascertains  the  time  of  the  wound 
and  cause  (missile).  He  looks  for  pain,  vomit- 
ing, position  of  wound,  stool  and  micturition. 


His  e.xamination  should  include  an  inspection 
of  the  point  of  entrance,  and  e.xit  if  there  be 
an}',  of  the  missile;  the  contraction  due  to 
rigidity,  whether  general  or  local:  examine  the 
flanks  for  fluid.  The  facial  e.xpression  is  a 
help  in  making  the  diagnosis;  also  the  color 
of  the  skin  and  mucous  membranes;  cold, 
clammy,  or  sweaty  skin;  dark  circles  around 
the  eyes;  cold  extremities;  dyspncxa  or 
restlessness,  and  lastly,  the  pulse  and  tempera- 
ture. I  am  not  in  favor  of  probing  the 
wound. 

These  questions  answered  will  usually 
enable  the  surgeon  to  determine  whether  the 
wounds  are  penetrating,  and  if  penetrating, 
what  important  viscera  are  injured,  and 
finalh*.  if  the  case  is  operable.  If  pain, 
pallor,  cold  sweat,  rapid  thready  pulse, 
anxiety,  restlessness,  suggest  that  in  addition 
there  is  concealed  hcTmorrhage.  then  this  case 
takes  precedence  over  all  others  and  should  be 
rushed  immediately  to  the  operating  theater 
without  taking  time  for  radioscopy,  as  the 
case  is  rapidly  prepared  for  operation.  Ar- 
rangements are  made  simultaneously  to 
transfuse,  using  citrated  blood  from  one  of 
the  gassed  cases.  If  the  surgeon  is  satisfied 
that  there  is  no  haemorrhage,  but  that  the 
symptoms  manifested  are  those  of  what  we 
call  shock,  then  it  may  be  best  to  send  the 
patient  to  the  shock  ward,  where  heat  is  ap- 
plied, hot  drinks  administered,  and  trans- 
fusion practiced.  The  patient  is  returned  to 
the  theater  as  soon  as  the  shock  team  is 
satisfied  that  his  condition  will  warrant  an 
operation. 

The  relation  between  the  shock  ward  and 
the  surgical  department  should  be  so  close 
that  they  dovetail  into  one  another. 

I  have  mentioned  transfusion  for  shock, 
and  I  appreciate  that  it  may  sound  unusual  to 
civil  surgeons,  but  in  civil  surgery  we  seldom 
see  such  severe  degrees  of  shock  as  we  do  in 
war.  Let  me  say  to  those  who  have  never 
witnessed  it,  that  a  compounded  fracture  of 
the  femur  may  cause  the  most  severe  shock. 
After  my  experience  in  watching  the  work  of 
the  shock  teams  in  evacuation  hospital 
No.  no.  I  would  even  go  farther  and  trans- 
fuse, not  only  for  hcemorrhage  and  shock  but 
also  for  severe  sepsis. 
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No  attempt  should  be  made  to  operate  in 
the  presence  of  severe  shock.  Finally,  no 
surgeon  should  allow  his  feelings  to  dominate 
his  judgment  and  pass  cases  that  are  clearly 
beyond  surgical  aid  on  to  the  operating  room. 
He  should  consider  that  all  the  efforts  of  the 
surgeons  are  being  used  to  save  those  who 
can  be  saved. 

Passing  through  the  X-ray  to  the  operating 
room,  we  will  consider  the  technique  of 
laparotomy.  This  is  such  a  large  subject, 
that  it  would  take  at  least  a  paper  to  do  it 
justice,  so  I  shall  mention  only  a  few  of  the 
important  principles.  The  first  is  speed  with- 
out hurrying  by  avoiding  all  false  moves  and 
fancy  methods.  Two  sets  of  instruments  are 
necessary,  one  to  excise  the  damaged  skin  and 
muscle  and  clean  the  wounds,  for  we  must 
make  every  effort  to  secure  the  best  possible 
asepsis.  The  abdomen  is  usually  opened  at  a 
point  that  will  most  easily  permit  the  explora- 
tion to  get  at  damaged  viscera.  The  in- 
cision should  be  ample.  Muscles  should  be 
cut  across  when  necessary.  Sources  of  in- 
fection are  encountered,  one  from  the  dirt 
and  clothing  carried  in  by  the  projectile 
itself,  the  other  from  intestinal  contents. 
The  same  rule  that  holds  in  civil  surgery 
holds  here  regarding  wounds  of  the  lower 
intestinal  tract,  that  they  are  more  infectious. 
Bullet  wounds  are,  as  a  rule,  cleaner  than  high 
explosive  wounds  because  of  the  ragged  edges 
and  rotation  do  the  most  damage.  The 
liver  will  stand  a  good  deal  of  surgery  if  no 
large  vessels  are  injured.  The  spleen  may  be 
plugged  if  the  hole  is  small;  also  the  kidney, 
but  if  the  wound  is  large  and  ragged,  the 
organ  must  be  removed. 

Intestinal  injuries  from  projectiles  differ 
from  abdominal  infections  of  civil  practice 
in  that  we  are  in  the  presence  of  fresh  injuries. 
There  are  no  adhesions,  and  peritonitis  has 
not  had  time  to  interfere  greatly  with  the 
nutrition  of  the  gut,  so  that  intestinal  sutures 
that  would  not  hold  in  civil  surgery  will  often 
do  remarkably  well.  For  this  reason  one  does 
not  need  to  resect  as  frequently,  and  this  is 


fortunate  as  it  increases  the  mortality. 
I]nd-to-end  anastomosis  is  the  rule.  One 
of  the  greatest  difficulties  to  handle  is  lacera- 
tion of  the  splenic  flexure  of  the  large  intestine 
and  the  hepatic  flexure  ranks  next.  Transverse 
wounds  involving  the  diaphragm  are  easily 
sutured  through  openings  in  the  thorax. 

In  thoraco-abdominal  wounds,  the  thorax 
should  be  attacked  first  and  closed  before 
opening  the  abdomen.  Many  perforating 
wounds  of  the  small  intestine  need  only  a 
circular  suture.  It  is  gratifying  to  see  how 
well  these  wounds  do  even  when  the  intestine 
is  considerably  reduced  in  caliber. 

Closure  should  be  with  through-and- 
through  sutures,  either  of  wire  or  silkworm 
gut,  care  being  taken  to  draw  the  peritoneum 
well  into  the  wound.  There  is  no  debate  on 
this  procedure. 

Drainage  is  always  safest.  The  surgeon 
should  content  himself  with  doing  just  enough 
to  save  the  patient,  and  not  allow  his  en- 
thusiasm to  carry  him  into  operative  proce 
dures  requiring  time  and  great  skill  when  sim- 
ple methods  will  do. 

I  have  said  nothing  about  searching  for  the 
foreign  body  purposely,  because  bringing  up 
that  question  at  this  point  serves  to  add 
emphasis.  After  inspecting  the  abdomen 
the  injured  intestines  are  clamped  and  sur- 
rounded by  moist  packs  and  the  abdomen  well 
cleansed.  If  the  foreign  body  is  found  during 
this  inspection,  remove  it;  if  not,  do  not  waste 
time,  but  proceed  with  the  operation.  If 
the  foreign  body  is  where  it  will  do  serious 
harm,  it  is  usually  easily  found.  If  not,  it 
becomes  encysted  by  omentum  or  inflamma- 
tory tissue  later  on. 

Many  of  these  patients  should  be  returned 
to  the  shock  ward  where,  as  in  all  abdominal 
operations,  the  Fowler  position  and  saline 
drip  are  routine. 

I  have  passed  over  injuries  of  the  urinary 
bladder,  rectum,  and  pelvic  bones.  This  is  a 
large  subject  by  itself,  as  is  also  the  sub- 
ject of  abdominal  wounds  complicated  by  in- 
juries to  the  spine. 
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THE    UTILIZATIOX    OF    THE    TRANSPOSED    UTERUS    FOR    THE    CURE 
OF  EXTENSIVE  \'ESICOVAGINAL   FISTULA 

Report   of   Case 
By  CHARLES  E.  DOWMAX,  A.B.,  M.D.,  F.A.C.S.,  Atlanta,  Georgia 


IN  November,  igio.  there  was  referred  to  me  a  woman, 
26  years  of  age,  who  had  the  most  extensive  vesico- 
uterovaginal fistula  which  I  had  ever  seen.  Three  months 
previous  to  my  examination  the  patient  had  given  birth 
to  a  full-term  child.  .\t  this  time  she  had  been  attended 
by  a  midwife  who  had  allowed  her  to  remain  in  labor 
for  6  days.  A  ph\sician  was  then  called  and  removed  a 
dead  child  by  means  of  forceps.  Following  this  delivery 
the  patient  had  a  constant  dripping  of  urine  from  the 
\'agina,  and  no  longer  \oided  in  the  normal  way.  On 
examination  I  found  the  condition  represented  in  illustra- 
tions I  and  2.  There  had  e\-idently  been  an  extensive 
necrosis  (due  to  the  pressure  of  the  child's  head),  of  the 
anterior  portion  of  the  cervix  and  anterior  \aginal  wall, 
with  complete  destruction  of  almost  the  entire  posterior 
wall  of  the  bladder.  This  necrosis  fortunately  had  not 
involved  the  ureters,  but  had  extended  down  as  far  as  the 
trigonum.  The  necrotic  mass  had  sloughed  away,  lea\ing 
a  clean-cut  opening  with  smooth  healed  edges.  In  spite 
of  this  history  and  the  condition  found  on  examination, 
the  patient's  general  health  was  good. 

After  considering  the  technical  difficulties  of 
closing  such  an  extensive  fistula,  and  with  the 


full  realization  thai  whatever  methods  might  be 
employed,  the  chances  of  success  were  verj' 
slight.  I  decided  to  operate;  and  the  followng 
method  was  adopted: 

With  the  patient  in   the  lithotomy  position, 
an   incision   was   made   at    the   iunction   of  the 


^, 


/f^ 


Fig.  I. 


Fig.  2. 
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Fig-  3- 


bladder  and  vaginal  mucous  membrane,  and  the 
bladder  wall  freed  extensively  from  the  anterior 
wall  of  the  vagina,  well  out  to  either  side  and 
below  toward  the  trigonum.    The  denuded  areas 


Fio 


were  packed  with  gauze  and  the  patient  placed 
in  the  Trendelenburg  position.  The  abdomen 
was  opened  by  means  of  a  mid-line  incision  and 
the  pelvic  organs  exposed.  The  tubes,  round 
ligaments,  and  broad  ligaments  were  divided 
betw-een  ligatures  on  either  side,  and  the  bladder 
opened  at  its  attachment  to  the  anterior  wall 
of  the  uterus.  The  dissection  was  continued  until 
the  bladder  was  completely  freed  of  all  uterine 
attachment.  The  uterus  was  placed  in  an  extreme 
anteverted  position  so  that  the  posterior  wall 
of  the  fundus  could  be  utilized  as  the  posterior 
wall  of  the  reconstructed  bladder.  That  part 
of  the  bladder  wall  which  was  thus  accessible 
through  the  abdominal  opening  was  sutured  to 
the  posterior  surface  of  the  uterus,  by  means  of 
chromic  catgut  sutures,  in  such  a  manner  as  to 
bring  the  mucous  membrane  of  the  bladder  in 
contact  with  and  approximated  to  the  peritoneal 
covering  of  the  uterus.  These  sutures  were 
placed  through  the  bladder  wall  but  not  through 
the  bladder  mucosa,  so  as  to  avoid  any  of  the 
sutures  being  exposed  in  the  bladder  ca\-ity. 
This  line  of  sutures  w^as  re-enforced  by  a  second 
layer  of  catgut  sutures.  The  abdomen  was  closed 
and  the  patient  again  placed  in .  the  lithotomy 
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position.  Through  the  vagina  the  operation 
was  completed  by  continuing  the  approximation 
of  the  bladder  wall  to  the  peritoneal  surface  of 
the  uterus  by  means  of  similar  layers  of  sutures. 
Figures  3  and  4  show  in  a  diagrammatic  way 
how  the  above  was  accomplished.  A  retention 
catheter  was  placed  in  the  urethra. 

Following  the  removal  of  the  catheter  6  days  later  the 
patient  began  to  void  normally  and  had  no  leakage  of 
urine  whatsoe\er  from  the  vagina.  Three  weeks  following 
the  operation  she  was  allowed  to  return  home.  Three 
months  later  the  bladder  was  inspected  through  a  Kelly 
cystoscope.  The  normal  bladder  and  that  part  of  the  uterus 


which  formed  its  posterior  wall  could  hardly  be  differenti- 
ated. The  patient  was  last  seen  6  years  later  and  seemed 
healthy  in  all  respects.  Her  bladder  had  given  her  no 
further  trouble. 

Fortunately,  such  an  extensive  vesicovaginal 
fistula  as  existed  in  the  above  case  is  of  very  rare 
occurrence.  During  the  nine  years  which  have 
elapsed  since  operating  upon  this  patient  I  have 
not  seen  a  fistula  so  extensive  as  to  necessitate 
utilizing  the  uterus  in  effecting  a  closure.  In 
this  particular  case,  however,  I  know  of  no  other 
method  of  bladder  reconstruction  which  could 
have  given  such  a  satisfactorv  result. 


SKIN    GRAFTING   BY  MEANS    OF  FREEZING  WITH  ETHYL  CHLORIDE 

By  GASTON  TORRANCE,  M.D.,  Birmingh.^m.  Al.abana 


A  NUMBER  of  years  ago,  while  resi- 
dent physician  in  The  Old  Pennsyl- 
vania Hospital  in  Philadelphia.  I 
devised  the  following  method  of  skin  graft- 
ing and  published  a  report  of  some  cases. 

Since  that  time  I  have  used  the  method  in 
a  number  of  cases  and  have  found  it  quite 
satisfactory  in  small  areas  in  which  there  has 
been  considerable  destruction  of  tissue,  as  in 
deep  burns  or  ulcers;  patients  with  painful  leg 
ulcers  exposing  a  nerve,  have  experienced  im- 
mediate relief. 

The  thigh  is  sha\ed  and  cleaned  with  ether 
and  alcohol;  and  an  area  on  the  top  of  the 
thigh  about  the  size  of  a  silver  dollar  is  frozen 
and  is  cut  out  with  a  sharp  razor  just  within 
the  frozen  area  going  well  down  into  the 
fatty  layer.  The  grafts  are  applied  immedi- 
ately to  the  granulation  surface  and  when 
they  become  "thawed  out"  they  will  be 
found  to  be  firmly  glued  to  the  granulation 
surface.  They  very  rarely  show  a  tendency  to 
separate  if  the  granulations  are  in  good  con- 


dition when  the  grafts  are  applied  and  if 
care  is  taken  not  to  rub  them  off. 

A  dry  dressing  is  applied  and  is  changed 
every  day  if  there  is  any  discharge  from  the 
surrounding  granulations. 

The  accompanying  photograph  shows  four 
grafts  that  are  itrmly  adherent  and  stand  out 
above  the  granulation  surfaces  like  normal 
healthy  tissues. 


Photograph  taken  two  weeks  after  the  application  of 
skin  grafts  to  leg  ulcer  while  frozen. 
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MURPHY   BUTTON    RETAINED    FOUR   YEARS 

Complicated  by  Ulcer  at  Site  of  Gastro-Enterostomy 
By  a.  F.  TYLER,  B.Sc,  M.D.,  Omaha,  Nebraska 


The;  following  case  is  of  interest  because 
of  its  rarity  and  because  of  the 
pathology  which  was  demonstrable  at 
the  examination.  Through  the  courtesy  of 
F.  J.  Schleier.  who  referred  the  patient,  I  am 
able  to  give  the  following  history: 

The  palient  was  operated  upon  4  years  previous 
to  our  examination  for  chronic  ulcer  of  the  duodenum. 
When  the  abdomen  was  opened  it  was  fountl  that 
there  were  massive  adhesions  involving  the  duo- 
denum and  the  distal  portion  of  the  stomach,  as 
well  as  the  biliary  passages.  On  this  account  it 
was  impossible  to  do  a  posterior  gastro-enterostomy. 
Instead  of  this,  an  anterior  gastro-enterostorny  was 
done  by  the  usual  technicjue,  following  which  an 
entero-enterostomy  between  the  duodenum  and 
jejunum  was  made.  This  opening  was  secured  by 
the  use  of  a  good  sized  Murphy  button.  Although 
the  stool  was  watched  for  a  number  of  weeks  follow- 
ing the  operation,  the  button  was  never  recovered. 
Because  of  the  fact  that  no  symptoms  were  produced 
the  patient  had  never  given  the  matter  any  concern. 

At  the  time  of  our  examination,  the  patient  had 
been  suffering  for  one  week  with  a  return  of  burning 
pain  in  the  epigastrium  which  he  described  as  the 
same  pain  he  had  before  his  operation,  accompanied 
by  nausea  and  occasional  vomiting. 

Roentgen  examination  revealed  at  once  the 
Murphy  button  which  at  tirst  observation  was 
in  the  loop  of  duodenum.  At  later  observations, 
the  button  was  found  in  the  stomach  (Fig.  i). 

Filling  the  stomach  with  an  opaque  meal  revealed 
the  gastro-enterostomy  opening  functioning  but  at 
the  site  of  this  opening  an  area  of  induration  was 
seen  which  was  very  tender  to  pressure  over  the 
abdominal  wall.  We  concluded,  therefore,  that  the 
patient  w-as  suffering  from  an  acute  ulcer  at  the 
gastro-enterostomy  opening  and  that  the  presence 
of  the  Murphy  button  was  not  the  causative  factor. 

An  interesting  sequel  to  the  roentgen  examination 
of  the  stomach  was  the  fact  that  within  a  few  days 
the  pain  disappeared  and  the  patient  was  sympto- 
matically  well.  The  improvement  was  noted  the 
following  day,  gradually  increasing  until  all  ten- 
derness and  pain  had  disappeared.  It  is  our  opinion 
that  the  large  amount  of  barium,  six  or  seven 
ounces,  contained  in  the  opaque  meal  followed  by 
a  course  of  bismuth  subnitrate,  was  responsible  for 
this  therapeutic  result. 

A  search  of  the  literature  of  the  past  6 
years    reveals   only    two    reported    cases    of 


Murph\-  button  remaining  in  the  abdomen 
over  a  prolonged  period.  A.  I).  Bevan' 
reports  the  removal  of  a  Murphy  button  from 
the  stomach  two  and  one  half  years  after 
gastro-enterostomy  for  duodenal  ulcer.  A. 
Wettstein-  reports  three  cases  of  ileus  from 
rctainerl  Murphy  button.  One  of  these 
buttons  was  removed  45  days,  another  7 
weeks  and  the  third  over  4  years  after  use. 
Since  his  three  cases  occurred  in  a  close  series 
he  thinks  he  probably  had  defecti\-e  buttons. 
The   buttons   were   lodged    25    and   35    ^-'en- 

1  Surg.  Clin..  Chicago.  igi7.  June. 

'  Cor.-bl.  f.  s:hweiz.  .^ertze.,  igig.  Mar.  29. 


Fig.  I,  Roentgenogram  of  Murphy  button  in  abdomen 
4  years  after  operation.  No  symptoms  were  produced  by 
its  presence.  At  one  observation  it  was  in  the  loop  of 
duodenum,  at  subsequent  observations  it  was  in  the 
stomach.  It  could  be  pushed  about  at  will  with  no  dis- 
comfort to  the  patient.  The  patient  came  for  examination 
because  of  burning  pain  and  tenderness  in  the  epigastrium. 
.■\n  ulcer  was  found  at  the  gastro-enterostomy  opening. 
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timeters  above  the  vahe  of  Bauhin  and  con- 
siderable force  was  required  to  dislodge  them. 
The  combination  of  ^lurphy  button  and 
of  ulcer  at  the  gastroenterostomy  site  is  not 
reported  in  available  Hterature.  Frequent 
mention  is  made  of  ulcer  following  gastro- 
enterostomy. It  has  been  found  that  these 
ulcers  recur  following  the  use  of  non- 
absorbable sutures  so  that  the  use  of  absorb 
able  sutures  in  gastric  surgery  is  thought 
advisable. 


In  the  case  referred  to  above  where  the 
Murphy  button  was  found  in  the  stomach 
following  an  anterior  gastro-enterostomy  and 
a  duodenojejunostomy  nonabsorbable  sutures 
had  been  used  on  the  outside  with  absorbable 
sutures  on  the  inside.  It  is  possible  that  as 
time  has  passed  some  of  these  sutures  ulcer- 
ated through  into  the  lumen.  Since  the 
examination,  the  patient  has  been  entirely 
free  from  distress  following  large  doses  of 
bismuth  subnitrate. 


AX  A:\IPUTATI0N  stump  RETRACTOR' 

By  p.  \V.  sweet,  .M.D.,  Rochkster,  .Mix.vesot.\ 

Fellow  in  Surger>'.  Mayo  Foundation 


FIGURES  I  and  2  illustrate  the  use  of  an 
amputation  stump  retractor  designed  for  the 
purpose  of  keeping  the  soft  tissues  away  from 
the  saw  while  an  e.xtremity  is  being  amputated, 
and  of  securing  an  instrument  which  can  be 
(luickly  applied  and  at  the  same  time  used  for 
holding  the  bone  steady  while  it  is  being  sawed. 
Every  surgeon  who  has  done  an  amputation  of 
a  large  fleshy  thigh  or  arm  has  been  aggravated 
and  delayed  by  threads  from  a  three-tailed  muslin 
retractor  being  caught  in  the  teeth  of  the  saw 
and  often  because  of  insufhcient  retraction  of 
the  muscle  and  other  soft  parts  of  the  stump, 
the  bone  is  left  too  long;  thus  another  amputation 
has  to  be  made  or  the  chances  taken  of  leaving 
a  troublesome  slump. 


Two  sizes  of  instrument  which  will  fit  any 
sized  bone  of  arm,  forearm,  thigh  or  leg,  are 
fashioned,  although  the  larger  size  fills  the  need 
in  almost  all  cases.  Both  of  the  sizes  are  heavy 
enough  so  that  strong  traction  can  be  made  on 
the  tissues  and  at  the  same  time  the  bone  is 
stabilized  for  sawing. 

Two  other  similar  instruments  for  the  same 
purpose  have  been  found  on  the  market;  one  of 
Scandinavian,  the  other  of  English  make.  The 
Scandinavian  instrument  is  designed  with  a 
diaphragm  similar  to  the  iris  diaphragm  of  a 
camera;  it  is  complicated,  difficult  of  application, 
and  has  fallen  into  disuse.  The  English  instru- 
ment is  fitted  with  a  sliding  part  so  that  the  bone 
is  enlirelv  enclosed. 


Fig 


Fig.  2. 


iPresented  for  publication,  November  14,  igig. 
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FACILITY   IX    CLOSURE  OF   THE  PARAMIDIAN    UPPER 
ABDOMINAL   INCISION 

By  c:HARLES  a.  PANNETT,  M.D.,  K.R.C.S.,  London,  England 

Assistant  Surgeon.  Royal  Free  Hospital;  Supernumerary  Out-Patient  Surgeon.  St.  Mary's  Hospital 


THE  suture  of  the  usual  paramedian  supra- 
umbilical  incision  for  approaching  the  upper 
abdominal  viscera,  occasionally  presents 
considerable  difficulties.  The  transversales 
muscles  go  into  spasm  and  widely  drag  apart  the 
lips  of  the  aperture  in  the  posterior  rectus  sheath. 
The  suture  material  passing  through  this  sheath 
with  its  transversely  running  libers,  tends  to 
cut  out,  the  sheath  edges  become  frayed,  and 
closure  is  only  obtained  by  taking  a  wide  bite 
of  the  rectus  muscle.  The  result  of  this  procedure 
is  that  an  irregular  non-peritonealized  area  is 
left  on  the  inner  aspect  of  the  abdominal  wound 
which  favors  very  decidedly  the  formation  of 
adhesions  to  the  scar. 

The  mechanism  of  the  production  of  this 
muscle  spasm  must  be  kept  to  the  fore  in  devising 
procedures  for  overcoming  it.  It  is  a  reflex,  the 
afferent  impulses  of  which  arise,  partly  in  the 
abdominal  viscera  and  partly  in  the  abdominal 
wall.  When  the  principle  of  anoci-association 
was  first  widely  advocated,  I  was  able  to  show 
experimentally  in  the  cat,'  that  the  muscles  of 
the  abdominal  wall  could  be  thrown  into  spasm 
by  electrical  stimulation,  not  only  of  the  parietal 
peritoneum,  but  also  of  the  contained  viscera.  In 
view  of  the  measures  which  have  been  proposed 
to  eliminate  this  muscular  rigidity,  it  is  necessary 

'Brit.  J.  Surg.,  igi4,  Oct. 
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to  insist  that  such  afferent  muscle-spasm  pro- 
ducing impulses  may  originate  in  such  organs 
as  the  stomach,  gall-bladder,  and  duodenum. 
Indeed,  the  anaesthetist  of  experience  insists 
that  roughness  of  manipulation  in  the  upper 
abdomen  very  materially  increases  his  difiiculty 
in  arriving  at  the  muscular  relaxation  required 
by  the  operator,  .\nother  factor  in  maintaining 
spasm  is  the  excess  of  carbon  dioxide  in  the  blood, 
an  excess  very  difficult  to  eliminate  in  certain 
individuals.  This  carbon  dioxide  increase  has 
a  central  action. 

The  measures  which  have  been  employed 
hitherto  for  overcoming  the  difficulty  of  suture, 
have  been,  either  the  adoption  of  spinal  anaesthe- 
sia, or  the  local  infiltration  of  the  abdominal 
wall.  Of  spinal  anaesthesia  there  is  this  to  be  said, 
that  though  it  is  the  best  method  of  banishing 
muscle  rigidity,  it  is  not  always  expedient  to  use 
it,  especially  for  operations  in  the  upper  abdomen. 
Of  the  local  infiltration  method  it  is  to  be  re- 
marked that,  as  applied  by  many  surgeons,  it 
is  not  founded  upon  known  physiological  facts 
and  established  experimental  data,  and  this 
accounts  for  its  ineffectiveness,  which  has  led 
so  many  surgeons  to  discard  it  as  a  routine  tech- 
nique. It  was  directed  that  the  layers  of  the 
abdominal  wall  should  be  infiltrated  step  by 
step  with  0.25  per  cent  novocaine  solution.  The 
adverse  critics  of  this  recommendation  have 
only  to  point  out  that  it  is  impossible  to  open 
the  abdominal  cavity  to  one  side  of  the  middle 
line  in  a  painless  fashion  by  this  method.    Unless 


Fig.  I. 


Fig.  2. 
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the  strength  of  novocaine  be  increased  to  \4  per 
cent  and  adrenalin  be  added,  and  a  sufficient  time 
be  allowed  to  elapse  between  the  injection  of  the 
anaesthetic  and  the  incision  of  the  wall,  anaesthe- 
sia is  not  obtained.  Certain  surgeons  advocate 
the  free  infiltration  of  the  rectus  muscle  and  of  the 
sensitive  parietal  peritoneum  from  its  deep  sur- 
face with  y^  per  cent  novocaine  just  before  sew^- 
ing  up.  It  is  not  the  rectus  muscle  which  causes 
the  wide  separation  of  the  lips  of  the  deep  rectus 
sheath;  only  one  set  of  afferent  impulses  is 
blocked,  and  the  method  is  obviously  contra- 
indicated  in  the  presence  of  sepsis,  that  is,  in  such 
cases  for  e.xample,  as  a  perforated  gastric  ulcer 
where  ease  and  speed  in  suture  are  so  advisable. 
If  the  use  of  novocaine  to  obtain  relaxation  is 
to  be  depended  upon,  it  is  better  to  attempt  to 
block  the  efferent  motor  arc  rather  than  the  mul- 
tiple afferent  paths.  This  can  be  done  by  inject- 
ing a  sufficient  quantity  of  '^  per  cent  novocaine, 
to  which  has  been  added  2  to  3  drops  of  adrenalin 
(1:1000)  per  ounce,  along  a  line  parallel  with 
the  costal  margin  (see  Fig.  i).  If,  as  soon  as  the 
abdomen  be  opened,  the  left  hand  be  inserted 
and  brought  in  contact  with  the  deep  surface 
of  the  abdominal  wall  in  this  region,  it  will  act 
as  a  guide  in  the  injection  of  the  anaesthetic 
solution  from  two  or  three  skin  punctures.  Every 
layer  of  the  abdominal  wall  can  then  be  infil- 
trated and  all  motor  impulses  going  to  the  muscles 
be  effectively  cut  off.  Since  in  the  usual  right 
rectus  incision  it  is  the  right  side  of  the  sheath 


Fig.  4. 

which  retracts  most  (the  left  side  being  more 
anchored  by  the  intact  abdominal  wall  on  that 
side),  it  is  found  very  often  only  to  be  necessary 
to  infiltrate  below  the  right  costal  margin. 

The  simplest  way,  however,  to  facilitate 
suture  under  the  trying  conditions  of  muscle 
spasm  is  to  use  the  pair  of  forceps  depicted 
(Fig.2).  If  the  separated  edges  of  the  deep  rectus 
sheath  be  seized  with  Spencer  Wells  forceps,  it 
is  always  possible,  with  steady  traction,  to  bring 
them  together.  If  they  can  be  held  together  in 
this  position  until  a  sufficient  number  of  passages 
of  the  needle  has  been  made  to  withstand  the 
distraction  strain,  they  will  remain  in  position 
and  the  suture  will  not  cut  out.  This  can  be  done 
by  the  three-jawed  forceps  exhibited,  and  the 
manner  of  using  them  can  be  seen  best  from  the 
diagrams  (Fig.  3  and  4).  By  seizing  the  far  edge 
of  the  sheath  first,  this,  without  any  danger  of 
tearing  it  wth  the  rounded  extremities  of  the 
blades,  can  be  dragged  toward  the  near  retracted 
edge.  The  near  edge  can  then  be  grasped  in  the 
other  jaw,  when  the  tw-o  margins  will  remain  in 
contact  for  suture.  Four  such  forceps  are  necessary 
for  the  ordinary  sized  wound,  but  sLx  should  be 
available. 

The  use  of  these  forceps  renders  what  is  often 
a  tedious  time-consuming  procedure,  a  compara- 
tively rapid  and  easy  one. 
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ENUCLEATION  OF  THE  EYEBALL  AND  ITS  SUBSTITUTE 

OPERATIONS 

By  JOHN  E.  WEEKS,  M.D.,  F.A.C.S.,  New  York,  and  ALLEN  GREENWOOD,  M.D.,  F.A.C.S.,  Boston 


IN  considering  the  operation  best  suited  in  any 
case  where  enucleation  or  a  substitute  opera- 
tion is  contemplated,  the  condition  of  the 
eye  will  determine  within  certain  limits  what 
operations  are  feasible.  Thus,  if  there  is  an 
intra-ocular  growth,  if  the  globe  is  greatly  shrunk- 
en, if  the  eye  threatens  to  excite  sympathetic 
inflammation  in  its  fellow,  the  entire  globe 
should  be  removed.  If  these  conditions  do  not 
obtain,  operation  contemplating  the  retention  of 
a  portion  of  the  globe  may  be  performed. 

There  are  many  modifications  in  the  per- 
formance of  enucleation,  but  certain  principles 
should  govern  the  operation  which,  if  observed, 
will  produce  as  good  results  as  may  be  obtained 
by  the  modification: 

1.  Retain  all  conjunctiva  possible. 

2.  Dissect  close  to  the  sclera,  removing  as 
little  extrabulbar  tissue  as  possible. 

3.  Wlien  intra-ocular  tumor  is  present  remove 
at  least  i  centimeter  of  the  optic  nerve  next  to 
the  eyeball;  otherwise,  sever  the  optic  nerve 
quite  close  to  the  eyeball. 

4.  In  dividing  the  optic  nerve,  cut  from  the 
nasal  side  in  order  to  avoid  the  possibility  of 
perforating  the  os  planum  of  the  ethmoid. 

Anasthcsia.  General  anaesthesia  is  preferable 
as  a  rule,  but  when  certain  conditions  obtain,  as 
defective  heart  action,  advanced  arteriosclerosis, 
extreme  age,  chronic  bronchitis,  etc.,  local 
anaesthesia  is  desirable.  This  may  be  obtained  by 
instilling  a  few  drops  of  a  4  per  cent  solution  of 
cocaine  into  the  conjunctival  sac,  and  after 
5  to  10  minutes  injecting  10  to  20  minims  of  a 
sterile  i  per  cent  solution  of  cocaine,  novocaine 
cr  aljT^in,  to  which  a  few  drops  of  adrenalin 
chloride  (1:1000)  are  added,  4  to  4.5  centimeters 
deep  into  the  orbital  tissues  in  the  vicinity  of  the 
ciliary  ganglion,  entering  the  orbital  tissue 
either  through  the  conjunctiva  near  the  external 
canthus  or  through  the  skin,  about  i  centimeter 
to  the  outer  side  of  the  external  canthus.  In  all 
of  the  cases  operated  on  under  local  anaesthesia, 
some  degree  of  pain  is  complained  of. 

The  proper  enucleation  of  the  eyeball  was 
performed  first  by  Bonnet  1841  (i),  the  operation 
being  based  on  his  studies  of  Tenon's  capsule, 
also  known  as  Bonnet's  capsule. 

Briefly,  the  operation  is  as  follows:  The 
conjunctiva  is  seized  by  fLxation  or  mouse-tooth 


forceps,  about  3  millimeters  from  the  margin 
of  the  cornea,  and  divided  at  the  corneal  margin. 
The  incision  is  continued  around  the  cornea  and 
the  anterior  portion  of  Tenon's  capsule  separated 
from  the  sclera  back  to  the  insertion  of  the 
recti  muscles.  The  tendon  of  the  external  or 
internal  rectus,  as  may  be  more  convenient,  is 
lifted  on  a  strabismus  hook  and  divided  so  as  to 
leave  a  very  short  stump  (>2  to  i  millimeter) 
attached  to  the  sclera  to  afford  a  hold  for  the 
fixation  forceps.  All  of  the  other  recti  muscles 
are  lifted  on  the  strabismus  hook  near  the  sclera 
and  divided  close  to  the  sclera.  The  globe,  if 
not  too  large,  may  now  be  luxated  in  front  of  the 
blades  of  the  speculum  which  are  partly  closed 
to  support  it.  The  stump  of  the  lateral  rectus 
first  divided  is  now  seized  with  the  fLxation 
forceps,  the  globe  slightly  rotated  outward,  the 
enucleation  scissors  passed  from  the  nasal  side 
and  the  optic  nerve  divided.  The  eyeball  is 
rotated  outward,  the  remaining  orbital  tissues 
and  the  tendons  of  the  oblique  muscles  divided 
close  to  the  sclera  and  the  eye  removed.  The 
margin  of  the  divided  conjunctiva  and  the  very 
anterior  margin  of  Tenon's  capsule  are  now 
caught  in  a  purse-string  suture,  and  the  opening 
closed  by  tying  the  suture  rather  loosely.  Some 
operators  omit  the  suture,  but  if  this  is  done 
polypoid  masses  may  develop  at  the  site  of  the 
conjunctival  opening. 

The  substitute  operations  are  performed  for  the 
purpose  of  producing  a  cosmetic  effect  better 
than  that  obtained  by  simple  enucleation.  Many, 
if  not  all,  of  the  substitute  operations  accomplish 
this  result. 

The  substitute  operations  may  be  considered 
under  two  heads: 

1.  Those  which  consist  in  the  removal  of  the 
entire  globe,  followed  by  the  implantation  of 
some  substance  into  the  cavity  of  Tenon's 
capsule  either  at  once  or  some  time  later  (delayed 
implantation). 

2.  Those  in  which  the  whole  or  some  portion 
of  the  eyeball  is  retained  (a)  without  implantation; 
(b)  those  in  which  some  substance  is  implanted 
within  the  fibrous  coat  of  the  eye. 

To  the  first  belong  the  following  operations: 
I.    Filling  the  cavity  previously  occupied  by 

the  eyeball  with  paraffin  (Suker,  2;  Ramsay,  3; 

Spratt,  4). 
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2 .  Turning  in  a  piece  of  integument  either  from 
the  lower  lid  (Maxwell,  5)  or  from  the  temple 
(Cross,  6).  Inserting  a  glass  or  gold  sphere 
(Frost,  7).  Inserting  the  eye  of  a  rabbit  (Chibret, 
8).  Inserting  a  mass  of  fat  (Barraquer,  g). 
Inserting  a  circular  piece  of  skin  and  underlying 
fat  from  the  deltoid  region  (Rollet,  10),  etc. 
Wire  balls,  balls  of  silver,  hollow  rubber  balls, 
balls  of  polished  bone,  balls  of  elder,  pieces  of 
costal  cartilage,  etc.,  have  been  used.  It  has  so 
far  been  found  that  fat,  glass  and  gold  balls  and 
cartilage  produce  the  best  results. 

To  the  second  group  belongs  opticociUary 
neurectomy  (Boucheron,  11);  anterior  amputation 
with  retention  of  a  part  of  the  contents  of  the 
globe  (Critchett,  12;  Lagrange,  13). 

Evisceration.  This  includes  the  operation  of 
Noyes  (14).  Freel}'  incising  the  cornea  and 
wiping  out  the  contents  of  the  globe;  the  operation 
of  von  Graefe  (15)  consisting  in  excising  the 
cornea  and  ciliary  zone  and  removing  the  contents 
of  the  globe;  also  the  operations  of  Ahlstrom,  de 
Lapersonne  (16)  and  Nicati  (17).  Nicati's  opera- 
tion which  is  termed  subenucleation  consists  in 
excising  the  posterior  third  of  the  eyeball, 
removing  the  contents  of  the  globe,  preserving 
the  anterior  two-thirds  of  the  fibrous  coat  in- 
cluding the  cornea.  Gifford's  (18),  in  which  the 
entire  sclera  and  cornea  are  retained,  the  contents 
of  the  globe  being  removed.  Huizinga's  (19), 
evisceroneurotomy  consisting  in  remo^'ing  the 
anterior  portion  of  the  fibrous  coat,  as  in 
Mules'  operation,  but  making  the  long  diameters 
of  the  opening  in  the  horizontal  meridian,  then 
excising  a  circular  portion  of  the  sclera  at  the 
posterior  pole  of  the  globe,  including  a  section 
of  the  optic  nerve  and  short  ciliary  nerves  and 
ciliary  vessels,  and  remo\ing  the  contents  of  the 
globe.  An  artificial  vitreous  may  or  may  not 
be  inserted. 

The  insertion  of  an  artificial  vitreous.  This 
includes  Mules'  (20)  operation,  in  the  perform- 
ance of  which  glass  or  gold  balls  should  be  em- 
ployed, of  a  size  small  enough  to  permit  of  closure 
of  the  scleral  opening  without  any  pressure 
whatever,  and  Barraquer's  (9)  modification  of 
Mules'  operation  in  which  a  mass  of  fat  from  the 
gluteal  region  is  used  instead  of  the  metal  or 


glass  baU.  Dimity  (21)  has  devised  a  modification 
of  Huizinga's  operation,  excising  the  cornea  and 
ciliary  zone  and  remo\dng  a  disc  of  sclera,  includ- 
ing a  section  of  the  optic  nerve  and  short  ciHary 
ner\'es  at  the  posterior  pole,  and  after  removing 
the  contents  of  the  sclera  thoroughly,  inserting  a 
geld  ball,  suturing  the  sclera  over  the  ball.  The 
conjunctiva  and  Tenon's  capsule  are  not  drawn 
entirely  over  the  sutured  sclera,  lea\'ing  a  small 
area  to  cicatrize  in  order  not  to  compromise  the 
conjunctival  sacs,  for  the  purpose  of  permitting 
greater  movement  of  the  prothesis. 

Morax  has  recently  been  employing  sheep  or 
bovine  cartilage  for  insertion  into  Tenon's 
capsule  and  into  the  sclera  in  place  of  glass  or  gold 
balls.  He  keeps  the  cartilage  in  formaUn,  10  per 
cent,  until  wanted.  It  is  then  soaked  in  alcohol 
to  remove  the  formalin,  and  later  in  sterile  water 
to  remove  the  alcohol,  then  cut  to  the  right  form 
and  introduced  aseptically.  Excellent  results  are 
claimed  from  the  use  of  this  material. 

Inspection  of  the  cases  presented,  will  convince 
one  that  a  substitute  operation  should  be  per- 
formed whenever  the  condition  of  the  eye  to  be 
removed  will  permit,  if  the  individual  is  not  too 
far  advanced  in  years. 

I  am  greatly  indebted  to  Doctors  Reese, 
Shine,  and  Key  for  their  kindness  in  presenting 
cases. 
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Discussion  by  Allen  Greenwood 


Technically  speaking  substitutes  for  enuclea- 
tion mean  some  method  of  treating  an  eye,  which 
should  otherwise  be  enucleated,  by  which  part  or 
the  whole  of  the  globe  may  be  retained. 

Under  the  heading  "Additions  to  Enucleation" 
will  be  grouped  those  methods  which,  after  an 
eye  has  been  enucleated,  are  used  with  the 
intention  of  improving  the  appearance  of  an 
artificial  eye. 

SUBSTITUTES  FOR  ENUCLEATION 

Of  the  substitutes  for  enucleation  evisceration 
is  the  one  most  commonly  used  and  this  operation 
is  to  be  preferred  to  enucleation  under  the  follow- 
ing conditions:  first,  in  the  presence  of  a  pan- 
ophthalmitis following  a  perforating  wound  of  the 
eye  or  a  perforating  serpiginous  ulcer;  second,  in 
the  presence  of  orbital  cellulitis  when  the  eye 
itself  is  also  involved  in  the  suppurative  process; 
third,  in  cases  when  the  eyeball  has  been  so 
torn  to  pieces  that  it  would  be  difficult  to  do  a 
simple  enucleation,  as  seen  so  frequently  following 
shell  injury.  The  stump  resulting  from  a  well- 
performed  e\'isceration  is  a  very  good  one  and 
allows  for  considerable  movement  of  the  artificial 
eye. 

Another  substitute  for  enucleation  which 
formerly  was  frequently  employed  consists  practi- 
cally of  an  evisceration,  with  the  addition  thereto 
of  a  small  glass  ball  sewed  into  the  sclera  (Mules" 
operation),  thus  retaining  a  portion  of  the  eyeball 
with  the  muscles  attached.  This  pro\'ides  an 
excellent  stump  for  the  wearing  of  an  artificial 
eye,  and  in  this  particular  is  better  than  a  simple 
e\'isceration.  but  frequently  the  glass  ball  is 
extruded. 

Still  another  substitute,  very  rarely  used  at 
the  present  time,  is  an  opticociliary  neurectomy, 
the  object  of  which  is  to  prevent  recurrence  of 
pain  and  suU  allow  the  eyeball  to  be  retained. 

ADDITIONS    TO    ENUCLE.\TION 

Many  surgeons  are  in  the  habit  of  performing  a 
simple  enucleation  without  regard  to  the  cosmetic 
effect.  This  I  feel  is  a  mistake  for  it  seems  to  me 
that  there  are  two  things  always  to  be  considered 
where  the  question  arises  as  to  the  enucleation 
of  an  eye.  First  and  foremost,  is  conservation  of 
vision  for  the  opposite  eye  and  second,  the  preser- 
vation for  the  patient  of  the  best  appearance 
possible.  It  is  perfectly  possible  for  a  general 
surgeon  to  enucleate  an  eye,  but  in  the  writer's 
experience  the  removal  of  such  eyes  is  usually 
done  with  the  removal  of  most  of  the  contents  of 


the  orbit,  leaving  the  patient  with  a  very  unsightly 
appearance.  Some  good  ophthalmic  surgeons 
are  still  doing  simple  enucleations  without  any 
attempt  to  suture  muscles  or  in  any  way  make 
efforts  to  improve  the  patient's  appearance. 
I  rarely  have  a  patient  needing  an  enucleation 
who  is  not  desirous  that  the  artificial  eye  shall 
look  as  near  as  possible  like  the  other  and  this 
desideratum  can  never  be  obtained  by  the  simple 
enucleation  of  the  eyeball. 

A  great  many  additions  have  been  brought 
out  in  recent  years  and  the  first  and  simplest 
was  the  suturing  together  of  the  recti  muscles 
following  an  enucleation.  This  left  a  better 
stump  than  if  the  muscles  were  allowed  to  fall 
back  but  it  was  such  a  small  stump  that  it 
allowed  the  upper  lid  to  sink  in,  and  the  artificial 
eye  always  had  a  sunken  appearance  with  only 
moderate  movements. 

In  order  to  increase  the  size  and  consequent 
motility  of  the  stump  various  substances  were 
placed  in  Tenon's  capsule  within  the  cone  of 
muscles  with  the  idea  of  their  retention.  Follow- 
ing the  use  of  the  hollow  glass  spheres  in  Mules' 
operation  surgeons  began  to  use  these  same 
spheres  in  Tenon's  capsule.  It  was  soon  found, 
however,  that  these  small  Mules'  spheres  were 
easily  extruded  or  misplaced  and  still  allowed 
the  upper  lid  to  sink  in. 

Some  20  years  ago  the  author  began  to  use 
larger  glass  spheres  for  this  purpose  and  has  con- 
stantly advocated  their  use  ever  since.  A  sphere 
smaller  than  18  millimeters  is  practically  never 
necessary  and  usually  a  20-millimeter  or  some- 
times a  22-miUimeter  sphere  is  implanted  in 
Tenon's  capsule.  A  20-millimeter  hollow  glass 
sphere  makes  a  stump  large  enough  so  that  in 
subsequent  years  there  is  no  sinking  in  of  the 
upper  lid,  and  this  is  surely  the  condition  most 
to  be  desired.  As  the  muscles  are  always  fastened 
together  in  front  of  the  glass  sphere,  good  move- 
ment is  always  imparted  to  the  artificial  eye. 
It  is  essential  to  prevent  extrusion  of  the  glass 
globe  that  it  be  fastened  carefully  in  Tenon's 
capsule  before  the  muscles  are  fastened  together. 
The  conjunctiva  should  be  sutured  with  sutures 
at  right  angles  to  the  palpable  fissure  in  order 
not  to  shorten  the  conjunctival  space  laterally. 
The  writer  has  performed  this  operation  nearly 
two  hundred  times  in  the  past  20  years  and  in 
only  one  case  has  the  glass  sphere  been  extruded, 
thus  proving  that,  with  a  large  sphere,  carefully 
placed  as  directed,  there  is  no  need  of  this 
accident.    The  cosmetic  effect  in  all  these  opera- 
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tions  has  been  most  excellent,  many  patients 
being  able  to  go  about  without  anyone  suspecting 
but  what  they  had  two  good  seeing  eyes. 
Various  other  materials  have  been  used  in 
place  of  the  hollow  glass  spheres;  fat  taken  from 
the  abdomen,  requiring  a  second  operation  on  the 
patient,  decalcified  bone,  paraffin,  sponges,  and 
other  materials.  The  writer  has  had  no  e.xperience 
with  these  substitutes  for  the  glass  globe  but  is 


of  the  opinion  that  probably  in  the  future  decal- 
cified bone  may  be  more  commonly  used. 

Many  surgeons  use  gold  or  metal  spheres  in 
place  of  the  glass  sphere,  fearing  that  the  latter 
may  be  broken.  This  accident  the  author  has 
never  seen  and,  while  he  occasionally  uses  a  gold 
sphere,  he  has  practically  decided  from  his 
experience  that  the  glass  sphere  answers  all  the 
requirements. 


CORRESPONDENCE 


TREATMENT   OF   EMPYEMA 


To  the  Editor: — lu  a  paper  entitled  "Empyema", 
which  appeared  in  the  Januarj',  1920,  number  of 
Surgery,  Gynecology  .and  Obstetrics,  Alexis 
Victor  Moschcowitz  makes  the  following  state- 
ment: 

"Putting  theory  aside,  however,  early  thora- 
cotomies are  attended  by  a  terrible  mortality,  as  the 
statistics  in  our  military  camps  during  the  epidemic 
of  1Q17  and  lOiS  woefully  testitied.  Early  operations 
were  probably  prompted  by  the  enthusiasm  of  both 
internists  and  surgeons,  who  for  the  first  time  saw 
empyemata  in  large  numbers  develop  under  their 
very  eye,  and  felt  that  early  operation,  which  in 
other  suppurative  surgical  affections  is  a  great  de- 
sideratum, would  give  similarly  brilliant  results. 
It  was  only  when  frightened  by  the  formidable 
mortality  that  a  halt  was  called  on  early  operations, 
and  the  statistics  improved.  The  patients  died  not 
only  in  large  numbers  but  promptly  after  the  opera- 
tion. When  we  consider  that  these  operations  were 
done  upon  a  patient  who  was  at  the  same  time  sick 
unto  death  with  an  active  pneumonia,  it  is  not 
surprising  that  the  mortality  was  so  large.  " 

The  time  to  operate  in  a  given  case  of  empyema 
should  be  determined  solely  by  an  appreciation  of 
the  amount  of  damage  the  exudation  in  the  pleural 
cavity  is  causing  the  individual.  If  the  patient 
seems  likely  to  perish  because  of  an  intense  toxaemia, 
the  major  source  of  which  is  absorption  from  the 
pleural  surfaces,  it  would  seem  to  be  wise  to  evacu- 
ate it  without  regard  to  the  stage  of  the  disease. 
If  death  appears  imminent  from  the  pressure  ex- 
erted by  a  large  collection,  it  certainly  is  perfectly 
proper  to  relieve  that  pressure  at  any  stage  of  the 
disease. 

Early  operation  in  empyema,  that  is  costatectomy, 
fell  into  disrepute  largely  because  too  much  was 
expected  of  it.  It  is  no  panacea,  but  it  certainly  is 
not  a  dangerous  procedure  and  of  itself  it  does  not 


kill  or  even  produce  any  appreciable  degree  of  shock 
if  done  under  local  anaesthesia. 

The  situation  in  my  service  was  something  like 
this:  A  soldier  contracted  pneumonia  which  would 
run  a  more  or  less  stormy  course,  .'\bout  the  time 
the  temperature  reached  normal  there  would  be  a 
sudden  rise  with  aggravation  of  the  other  symptoms 
and  the  physical  signs  of  fluid  would  appear.  As- 
piration would  be  done  and  repeated  while  he  was 
on  the  medical  service,  until  the  fluid  was  macroscop- 
ic pus  when  he  was  sent  to  the  surgical  service. 
If  he  died  while  still  on  the  medical  service  his 
death  was  recorded  as  due  to  pneumonia.  But 
if  he  died  ever  so  shortly  after  a  rib  resection  his 
death  was  due  to  empyema. 

This  made  the  statistics  of  rib  resection  look  bad. 
I  submit,  however,  that  no  just  conclusion  can  be 
reached  without  a  knowledge  of  the  number  of 
fatalities  in  the  same  class  of  cases  which  were  not 
subjected  to  rib  resection,  or  thoracotomy. 

In  the  very  virulent  infections  where  the  exudation 
into  the  pleural  sacs  occurred  early  in  the  course  of 
the  disease,  the  advisability  of  some  form  of  per- 
manent drainage  was  a  question  much  discussed 
by  the  members  of  our  staff.  The  exudate  in  these 
cases  consists  of  a  bloody  pus  too  heavy  to  run 
through  an  aspirating  needle.  Cultures  show  the 
haemolytic  streptococcus  to  be  the  predominating 
organism.  There  can  be  no  doubt  about  its  ex- 
treme toxicity. 

If  a  simple  thoracotomy  is  done  on  these  patients 
most  of  them  will  die,  and  the  operation  will  get 
the  credit  of  contributing  to  the  fatal  termination, 
whereas  if  left  alone  to  struggle  against  the  toxins 
absorbed  from  a  large  absorbing  surface,  they  will 
surely  all  die.  The  body  has  not  had  time  to  build 
a  protecting  wall  against  the  absorption  of  this 
material.  It  certainly  makes  one  review  his  reasons 
for  the  procedure  to  have  a  succession  of  fatalities, 
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and  this  was  my  experience,  but  I  also  have  the 
comforting  assurance  that  two  lives  were  saved 
which  would,  in  my  judgment,  have  been  lost  had 
not  an  exit  been  provided  for  several  hundred  cubic 
centimeters  of  virulent  pus.  I  have  not  seen  a  death 
in  these  cases  which  I  thought  was  caused  or  con- 
tributed to  by  the  operation.  On  the  other  hand, 
I  have  seen  cases  which  were  operated  upon  in 
spite  of  an  obviously  fatal  prognosis,  live  much 
longer  than  was  anticipated. 

I  have  failed  to  appreciate  the  danger  attributed 
to  the  artiiicial  pneumothorax  in  these  early  cases. 
My  experience  is  that  the  patients  are  immediately 
much  more  comfortable  as  soon  as  a  large  collection 
is  withdrawn  notwithstanding  the  fact  that  the 
fluid  is  replaced  by  air. 

We  freely  admit  "that  statistics  improved"' 
after  a  halt  was  called  on  early  operations  in  these 
cases,  but  we  do  not  admit  that  fewer  died  from 
the  affection.  When  one  refuses  to  operate  upon 
any  but  the  late  cases  he  allows  a  certain  number  of 


the  acute  cases  to  die  that  might  have  stood  a  chance 
with  drainage. 

As  stated  above  the  question  should  be  decided 
by  a  consideration  of  the  amount  of  damage  the 
pleural  effusion  is  doing  in  the  individual  case.  We 
have  seen  comparatively  large  effusions  of  pus  which 
were  discovered  accidentally  and  were  the  cause  of 
very  little  distress.  We  have  seen  small  elTusions 
or  purulent  exudations  which  we  thought  at  least 
were  adding  materially  to  the  patient's  toxaemia 
and  lessening  his  chances  for  recovery  and  we  have 
seen  the  fever  drop  and  the  symptoms  improve  at 
once  on  the  removal  of  such  an  exudate. 

There  should  be  no  hard  and  fast  rule  promul- 
gated for  the  treatment  of  these  cases  but  the  de- 
cision as  to  whether  to  operate  or  not  to  operate 
should  be  arrived  at  after  a  study  of  each  case. 

BuDD  Van  Sweringen.  M.D. 

Formerly  Chief  of  the  Surgical  Service  Base  Hospital.  Camp  Joseph 
E.  Johnston,  and  General  Hospital  No.  25. 

Fort  Wayne,  Ind. 


TOXIC  EFFECT  OF  FIBROID   TUMORS  OF  UTERUS 


To  the  Editor: — In  the  December,  1919,  number 
of  Surgery,  Gynecology  antj  Obstetrics,  there  is 
an  article  by  R.  R.  Huggins,  of  Pittsburgh,  on  the 
subject  of  toxic  effect  of  fibroid  tumors  of  the  uterus. 

I  was  very  much  interested  in  this  article  and 
have  noted  many  of  the  points  brought  out.  How- 
ever, I  am  constrained  to  believe  there  are  other 
changes  than  those  noted  by  the  author;  namely, 
changes  in  the  cerebrospinal  nervous  system. 
Having  had  two  cases  which  were  to  me  intensely 
interesting,  and  thinking  other  surgeons  might  have 
observed  similar  results.  1  would  report  them 
briefly. 

Case  i.  Mrs.  B.  white,  age  50,  with  fibroid  tumor  the 
size  of  a  cocoanut,  entered  the  hospital  for  operation.  The 
history,  both  personal  and  family,  was  negative  except  for 
symptoms  of  iibroid  and  the  patient  had  had  free  bleeding 
for  some  time.  Physical  examination  showed  a  large 
fleshy  woman  somewhat  anaemic  but  not  pronouncedly  so; 
pulse,  blood  pressure,  and  temperature,  normal;  no  evi- 
dence of  cardiac  weakness;  urine  normal.  Under  gas-ox-ygen 
anaesthesia  a  supravaginal  hysterectomy  was  done.  There 
were  no  complications,  but  the  tumor  was  ditlicult  to 
dislodge.  The  operation  progressed  very  satisfactorily 
until  about  the  time  the  stump  was  being  dealt  with  when 
she  developed  a  most  pronounced  tonic  conN-ulsion  which 
lasted  for  probably  two  minutes;  respiration  ceased:  she 
became  cyanotic  and  had  every  appearance  of  an  ordinarj' 
puerpural  or  epileptic  seizure. 

After  the  con\Tilsion  passed  the  operation  was  finished 
and  patient  put  to  bed  in  good  condition.  She  went  on  to 
complete  recovery  with  no  further  complications.  She 
gave  no  liistory  of  ever  having  had  any  convulsions  or  any 
symptoms  of  grave  nervous  disorder. 


Case  2.  Mrs.  H.,  white,  age  36,  married  s  years,  no 
pregnancies.  Personal  and  family  history  was  negative. 
Physical  examination  showed  a  woman  well  nourished 
but  very  anaemic.  She  gave  a  history  of  profuse  menor- 
rhagia  for  several  months  past.  Haemoglobin  was  50, 
pulse  and  blood  pressure  about  normal,  kidney  function 
good,  no  oedema,  no  headache  and  no  dyspnoea.  A  soft 
blowing  murmur  was  heard  at  the  base  of  the  heart, 
apparently  ansmic.  \'aginal  examination  revealed  a  fibroid 
tumor  the  size  of  a  large  grape  fruit.  She  was  put  to  bed 
and  forced  feeding  with  iron  tonics  prescribed.  She  was 
instructed  to  report  at  the  first  appearance  of  the  next 
period:  we  wished  her  to  regain  as  much  blood  as  pos- 
sible. She  improved  rapidly,  haemoglobin  increased  to 
sixty;  in  fact,  the  patient  seemed  to  be  in  perfect  health. 

At  the  first  appearance  of  the  haemorrhage  she  was 
sent  to  hospital  and  prepared  for  operation.  She  was 
catheterizcd  on  the  table,  eight  ounces  normal  colored 
urine  being  obtained.  Gas-oxygen  was  used  as  anaesthetic, 
preceded  by  morphine  ]i  grain,  atropin  1/150  grains, 
one  hour  before  operation. 

The  operation  was  very  simple  and  easy;  there  was  no 
haemorrhage  or  shock.  Just  about  the  time  the  stump 
had  been  completed  she  suddenly  ceased  to  breathe  and 
the  heart  ceased  beating.  \\'ith  the  right  hand  pressed  up 
against  the  diaphragm  not  the  faintest  quiver  could  be 
felt  about  the  heart.  Cardiac  massage  was  practiced  \\ath 
the  right  hand  pressing  the  heart  from  below  and  the  left 
on  chest  wall.  After  quite  a  lapse  of  time  the  heart  began 
to  act  and  breathing  was  established,  and  color  returned. 
However,  artificial  respiration  was  kept  up  for  some  15 
minutes  after  the  heart  resumed  action. 

The  abdomen  was  closed,  breathing  and  pulse  became 
normal,  and  the  patient  was  put  to  bed  in  apparently  a 
very  satisfactory  condition.  After  being  in  bed  for  about 
30  minutes  she  had  a  most  violent  convulsion  and  never 
regained     consciousness,     conN-ulsions     recurring     about 
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every  30  minutes  to  2  hours,  and  she  died  in  about  36 
hours  after  the  operation. 

A  catheterized  specimen  of  urine  was  examined  after 
convulsions  began  and  showed  quite  a  little  albumin  but 
no  casts.  The  flow  of  urine  was  free  and  sufficient  in 
amount.   No  history  of  any  previous  convulsions. 

I  was  and  still  am  unable  to  account  for  the 
cause  of  the  symptoms.  We  at  first  decided  it 
might  be  due  to  impurities  in  the  gas,  but  as  two 
other  patients  had  been  ana-sthetized  from  the 
same  cylinder  with  no  bad  effects,  we  decided  this 
could  not  have  been  the  cause. 

I  wonder  if  it  could  be  possible  that  there  could 
have  been  set  free  in  the  circulation  some  to.xic  sub- 


stance that  caused  the  convulsions  in  these  two  cases 
or  could  it  be  possible  that  the  anaesthetic  used 
could  have  played  any  part,  as  I  have  never  seen 
such  symptoms  in  a  case  when  ether  was  used  as  an 
anesthetic.  If  any  one  else  has  had  such  experiences 
I  would  be  glad  to  hear  from  them. 

I  have  operated  upon  many  cases  of  fibroids  under 
both  gas-o.xygen  and  ether,  but  these  are  the  only 
cases  I  have  ever  seen  which  have  had  tonic 
convulsions  develop  during  or  so  shortly  after  an 
abdominal  or  peMc  operation.  There  is  at  least 
to  my  mind  a  suspicion  of  some  tumor  into.\ication. 

L.  L.  Shedd.vn.  M.D. 
Knoxville.  Tenn. 


IN   MEMORIAM  — EMMA   B.  CULBERTSON,  A.M.,  M.D. 


Emma  B.  Culbertson,  a  member  of  the  staff  of 
the  New  England  Hospital  for  Women  and  Chil- 
dren since  1883,  died  at  St.  Petersburg,  Florida, 
January  8,  1920.  Dr.  Culbertson  was  well  known 
as  one  of  the  prominent  Boston  surgeons  for  many 
years,  a  member  of  the  American  College  of  Surgeons, 
the  American  Medical  Association,  the  Massachu- 
setts General  Society,  National  Women's  Medical 
Association,  Women's  City  Club  of  Boston,  and 
other  organizations  interested  in  all  movements  for 
the  advancement  of  women. 


Be  It  Resolved,  That  we,  her  colleagues  at  the 
New  England  Hospital  for  Women  and  Children, 
deplore  her  loss. 

We  shall  miss  the  inspiration  that  her  constant 
enthusiasm  and  untiring  service  has  been  to  us  in 
our  daily  work. 

Emily  F.  Pope,  M.D. 

Secretary  Medical  Staff,  Xew  England  ^Hospital    for  Women    and 
Children. 

Boston 
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Regular  Meeting,  December  19,  1919,  \nTH  Dr.  Arthur  H.  Curtis,  President,  Presiding 


OVARIAN  CYST 

Dr.  Rudolph  W.  Holmes  presented  an  ovarian 
cyst,  removed  in  the  early  puerperium.  The 
patient  was  ,^,^  years  of  age;  second  child,  the  first 
being  a  boy  bom  in  1015.  She  menstruated  last 
September  15;  life  was  felt  January  12;  labor  due 
June  22.  She  was  seen  on  April  15,  when  everything 
appeared  normal.  On  April  25  contractions  began 
and  recurred  at  irregular  intervals;  on  the  2Qth  she 
went  to  the  hospital  for  two  days.  She  was  quieted 
by  means  of  bromide,  and  went  home.  Labor  was 
uneventful  and  terminated  at  3  a.m.  on  April  30  (?). 
The  child  presented,  the  cord  advanced  immediately, 
and  the  placenta  was  delivered  by  expression. 
Twelve  or  fourteen  hours  postpartum  the  patient 
began  having  discomfort  to  the  right  of  the  uterus. 
At  7  p.m.  the  pain  became  severe,  and  the  interne 
discovered  a  mass  to  the  right  of  the  uterus,  2  or  3 
inches  below  the  fundus.  Leucocyte  count,  18,000. 
The  patient  was  seen  at  o  o'clock  and  the  tumor  was 
a  finger  or  two  above  the  uterus;  the  interne  had 
seen  her  at  intervals  during  the  2  hours  and  found 
the  tumor  enlarging  from  time  to  time.  A  little 
after  o  the  leucocyte  count  was  22,000.  About  11 
o'clock  the  husband  arrived  at  the  hospital  after 
being  telephoned  for.  The  abdomen  was  opened,  and 
a  considerable  amount  of  blood  escaped.  An 
ovarian  cyst  was  found  to  the  right  of  the  uterus 
pushing  the  uterus  to  the  left.  The  apex  of  the 
tumor  rested  at  the  brim  and  not  in  it.  There  were 
three  twists  in  the  pedicle  and  tube.  The  tube  was 
much  congested,  and  when  the  abdomen  was  opened 
blood  was  still  oozing  from  the  fimbriated  extremity. 
The  tumor  was  free  and  easOy  lifted  up.  Forceps 
were  applied  and  the  mass  cut  away.  The  abdomen 
was  closed  after  cleanmg  out  such  blood  as  could 
be  reached.  Convalescence  was  uneventful;  the 
highest  temperature  was  on  the  second  day,  100.2° 
F.,  pulse  never  above  85. 

The  interesting  feature  in  this  case  is  that  a  tumor 
of  this  size  could  lie  behind  the  uterus  during  the 
months  of  pregnancy  and  not  be  noted  until  after 
delivery.  Whether  the  tumor  developed  during 
pregnancy  or  antedated  pregnancy  is  not  known. 
It  did  not  go  into  the  pelvis  or  produce  any  abnor- 
mality in  the  birth  of  the  baby  and  recovery  was 
prompt.  Probably  one  of  the  most  fruitful  causes 
of  death  from  ovarian  tumors  with  a  twisted  pedicle 
is  that  there  is  commonly  a  long  interval  between 


the  first  symptom  and  the  time  relief  comes.  When 
cysts  are  removed  before  gangrene  occurs  the  chances 
are  good.  I  have  had  four  similar  cases,  two  in 
pregnancy  and  two  otherwise,  and  one  that  refused 
operation.  In  the  two  cases  in  pregnancy  the 
pregnancy  continued  without  disturbance. 

DISCUSSION 

Dr.  Emil  Ries:  This  very  interesting  case 
arouses  my  curiosity  in  three  respects:  first  the 
medico-legal  aspect.  The  doctor  says  he  waited  for 
the  husband  to  come  and  give  his  consent.  I  do  not 
know  whether  it  is  generally  knowai  that  a  husband 
can  neither  give  nor  withhold  consent  if  the  wife 
is  in  her  right  mind. 

The  second  point  is  in  regard  to  the  torsion  of  the 
ovarian  tumor.  When  an  ovarian  tumor  in  its 
natural  growth  comes  out  of  the  pelvis  and  grows 
from  the  true  pelvis  into  the  abdominal  cavity,  it 
usually  falls  forward,  and  that  is  the  beginning  of 
torsion.  Thence  torsion  continues  until  the  circu- 
lation is  obstructed.  Of  course  there  are  exceptions 
to  this  natural  torsion  of  the  ovarian  tumor.  I 
would  like  to  know  if  torsion  in  this  case  was  in  the 
usual  direction.  It  is  conceivable  that  in  the  course 
of  emptying  the  uterus  in  labor  a  torsion  of  an  ovarian 
tumor  may  be  produced  which  would  be  different 
from  that  ordinarily  found. 

The  third  point  is  in  regard  to  the  increase  in  the 
leucocyte  count.  An  ovarian  tumor  that  is  under- 
going twisting  is  a  grave  menace;  in  the  presence 
of  the  enormous  hiemorrhage  the  leucocytosis  simply 
indicated  the  presence  of  anaemia.  I  would  like  to 
learn  whether  there  was  a  decided  change  in  the 
red  count,  which  would  explain  the  leucocyte  count. 
It  was  not  stated  whether  a  differential  count  was 
made. 

Dr.  Arthur  H.  Curtis:  I  would  like  to  have 
Dr.  Holmes  tell  us  whether  the  Crede  or  other 
abdominal  massage  was  used,  and  whether  the 
patient  had  any  appreciable  fever. 

Dr.  Rudolph  W.  Holmes:  I  know  what  the  law 
is  on  the  question  of  consent;  the  wife  alone  may  give 
consent  so  long  as  she  is  mentally  competent ; 
the  husband  alone  or  a  child  under  sixteen  has 
nothing  to  say.  But  still,  in  the  period  of  getting 
ready,  the  wife  wanted  her  husband's  consent.  In 
a  case  of  haemorrhage  I  would  not  wait. 

As  I  remember,   the   pedicle  twisted  from  right 
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to  left.  Probably  it  was  twisted  beforehand;  so 
commonly  the  twist  is  there  with  an  ovarian  pedicle. 
It  was  probably  this  process  that  caused  the  dry 
delivery  and  immediately  after  increased  the  tor- 
sion and  obstructed  the  circulation.  The  patient 
went  for  several  hours  following  delivery  without 
discomfort.  At  7  o'clock  agonizing  pain  began  and 
continued  until  she  was  relieved.  In  the  hurry  I 
could  not  get  a  record  of  the  blood  count  and  I 
think  a  differential  count  was  not  taken.  The  leuco- 
cyte count  was  taken  as  a  matter  of  form,  but  no 
red  blood  count  was  made.  She  did  not  have  an 
enormous  amount  of  blood  in  the  abdomen,  but 
blood  was  evident:  there  may  have  been  a  couple 
of  ounces  altogether.  There  was  no  undue  bleeding 
at  birth,  and  the  bleeding  that  comes  with  a  normal 
puerpcrium  had  not  yet  manifested  itself. 

She  had  no  temperature  at  all  except  on  the  second 
day,  when  it  was  100.2°  F.,  with  a  pulse  of  80. 

IMPROVED  FORCEPS  FOR  REMOVING  FOREIGN 
BODIES  FROM  BL.«)DER 

Dr.  Ch.\nning  W.  Barrett:  I  wish  to  present  a 
new  instrument  that  may  be  of  help  to  some 
operators.  It  is  to  be  used  in  place  of  the  Kelly 
forceps  to  remove  foreign  bodies  from  the  bladder. 
It  occurred  to  me  that  a  forceps  of  this  type,  guided 
by  a  cystoscope,  the  two  introduced  sidj  by  side, 
could  easily  remove  a  foreign  body,  and  I  have 
found  that  it  works  very  nicely.  I  know  of  no 
instrument  that  would  give  more  of  a  grasp  to  a 
foreign  body,  as  for  instance  a  hairpin.  I  have 
had  no  difficulty  in  using  the  forceps  and  cystoscope 
side  by  side  in  the  female  urethra.  I  insert  the  for- 
ceps first  and  then  the  cystoscope,  and  after  grasp- 
ing the  foreign  body  remove  the  cystoscope,  leaving 
more  space  through  which  to  remove  the  foreign 
body, 

ABDOMINAL  SURGERY  IN  THE  CASUALTY  CLEAR- 
ING STATION  AND  EVACUATION  HOSPITAL 

Dr.  William  Thompson  read  a  paper  on  war 
surgery  of  the  abdomen.     (See  p.  398.) 

DISCUSSION 

Dr.  George  de  Tarnowsky:  The  paper  was  ex- 
tremely interesting.  I  know  what  a  large  experience 
Dr.  Thompson  has  had  in  France,  first  with  the 
British  and  later  with  our  forces.  The  part  that 
interested  me  most  was  the  question  of  what  should 
be  done  with  the  untransportable  case.  We  must 
recognize  the  fact  that  the  American  Army  entered 
the  War  6  or  q  months  before  it  was  prepared,  and 
when  we  had  to  go  in  line  and  do  our  bit  to  end  the 
War  in  1Q18,  we  were  handicapped.  We  lacked 
many  things;  among  them  front  line  equipment. 
We  had  no  method  of  taking  care  of  our  cases 
where  they  should  have  been  taken  care  of — -as  near 
the  front  line  as  possible — -and  the  result  was  that 


many  of  the  wounded  men  reached  the  hospitals 
long  after  the  wound  had  been  received:  some  already 
moribund.    The  French  had  begun  to  increase  their 
auto   transports,    but   I   must   give   credit    to   the 
Italians  for  having  the  best  of  all.    They  had  large 
trucks,   six,   eight   or    ten,   with   collapsible   walls, 
that   could   be   run  up  into  the  battlefield  and  be 
ready  to  operate  within  one  and  a  half  hours.     I 
was  fortunate  enough  after  the  armistice  to  be  put 
in  charge  of  one  of  these  ambulances  or  aiito-chirs. 
The  Italians  had  seven  in  line  at  the  time  of  their 
last  offensive.     Their  final  report  showed  a  total 
of  16.500  severe  and  untransportable  cases  operated 
upon  lay  these  transport  units.     Bastianelli,  of  Rome, 
told  me  that  of  these  they  felt  positive  that  at  least 
8,000  had  been  saved  by  them.    Not  only  were  these 
ambulances  able  to  go  close  to  the  Front,  but  the 
best  surgeons  possible  were  sent  in  them.    If  the  war 
had  lasted  until  191Q,  we  probably  would  have  had 
similar  equipment.    As  for  the  lack  of  surgical  teams, 
that   was  well  knowni.     I   had  just  the  same  ex- 
perience as  Dr.  Thompson  had;  I  would  telephone 
Headquarters  for  surgical  teams  and  they  would 
appear  two,  three,  or  four  weeks  later  when  we  had 
no  use  for  them.     When  the  offensive  occurred  and 
the  Germans  were  in  Chateau  Thierry  we  lacked 
everything.      I   did  not   even   have   my  operating 
room  up.    In  the  field  next  to  me  was  an  operating 
team  awaiting  orders.     For  5  days  I  tried  in  every 
possible  way  to  have  that  team  and  field  hospital 
assigned  to  me.     I  could  not  do  it.     Finally  the 
Commanding  Officer  came  over  himself  and  we  put 
up  his  little  operating  room  and  did  our  first  opeiat- 
ing  in  this  little  room,  which  I  could  not  get  assigned 
to  me.     That  was  our  experience  throughout  the 
war.    It  seems  impossible  to  get  the  Q.H.D.  to  oper- 
ate  rapidly.      Regarding   the   movement    of   every 
surgical  team  as  it    landed    in  France,  in    1018    I 
received   an   entire   Hospital   Unit   as   part  of   my 
staff.     They  had  just  landed  in  England  and  were 
assigned  to  me.     They  were  excellent  surgeons,  all 
of  them,  but  they  entered  the  hospital  with  civil- 
ian  ideals,  taking  forty-five  minutes  on  a  surgical 
intervention.     With  a  great  number  of  cases  there 
we  could  not  do  that  and  we  had  to  educate  the 
surgeons   not   to   pay   any   attention   to   the   finer 
details.     We  had  to  evacuate  our  cases  and  make 
room  for  more,  evacuating  four  or  five  hundred  who 
could  reach  some  of   the  base   hospitals.     The   in- 
tervention   must    be    extremely    rapid,    doing    the 
important  things  and  not   spending  a  minute  on 
useless,  finer  details. 

There  are  lots  of  other  points  to  talk  about  and 
it  is  hard  to  know  where  to  begin  and  where  to  end. 
I  enjoyed  the  paper  very  much  and  think  we  owe 
Major  Thompson  a  vote  of  thanks  for  his  excellent 
expose. 

Dr.  Channixg  W.  Barrett:  Many  of  the  sur- 
geons who  remained  here  in  the  United  States 
undoubtedly  had  excellent  experience  in  surgical 
work  that  was  more  like  that  of  civilian  life.  Those 
of  us  who  went  to  France  so  very  early  and  stayed 
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late  saw  much  surgery  that  has  no  similarity  to 
private  practice.  I  think  those  of  us  who  are  here 
tonight  will  say  that  the  cases  of  abdominal  injury, 
gunshot  wounds,  should  all  have  an  exploratory 
laparotomy,  or  nearly  all.  It  did  not  take  long  over 
there  to  find  that  every  patient  who  had  a  gunshot 
wound  had  better  chances  if  operative  procedures 
were  instituted.  The  reason  has  been  recounted  by 
Dr.  Thompson.  We  were  not  prepared  for  surgery, 
just  as  we  were  not  prepared  for  many  other  things. 
At  the  Battle  of  Chalon  the  French  had  a  hospital 
that  was  complete  in  every  detail.  They  told  us  in 
March  that  at  that  place  we  would  need  an  evacua- 
tion hospital.  The  battle  began  on  a  certain 
Monday.  Our  evacuation  hospital  arrived  there 
from  the  States,  on  that  ground  in  a  wheat  field, 
with  tents,  with  everything  to  be  made,  six  days 
before  the  battle  commenced,  and  every  man  in 
connection  with  that  work  was  new  to  army  work 
except  the  Commanding  Officer,  who  was  a  regular 
army  man  but  who  was  very  much  unused  to  things 
in  France.  You  can  imagine  the  kind  of  organiza- 
tion. Before  the  operating  tent  was  finished  and  with 
equipment  very  much  lacking,  they  were  digging 
trenches  to  put  in  pipes  to  run  the  water  in.  The 
battle  started  and  the  men  began  to  come  in  at  6 
o'clock  in  the  morning.  It  was  ii  o'clock  before  a 
man  was  put  on  the  table.  Six  hundred  came  in 
that  day  and,  contrary  to  the  belief  among  some 
that  only  those  who  are  able  to  go  back  very  soon 
into  line  were  given  first  aid,  the  worst  cases  were 
selected  for  the  first  operations.  They  were  fairly 
well  cleaned  up  the  first  day,  and  the  next  day  the 
ones  that  had  been  left  for  the  second  day  were 
worse  than  the  ones  that  were  operated  upon  the 
first  day,  and  the  ones  that  were  quite  trivial  when 
they  came  in  were  worse  on  Wednesday  than  the 
worst  cases  on  Monday.  A  great  many  difficulties 
of  that  kind  were  encountered.  There  was  lack 
of  experience,  lack  of  equipment,  men  sent  over 
as  surgeons  who  received  their  appointment  through 
politics  and  never  did  any  surgery.  There  were 
men  in  command  of  teams  with  majorities  who  had 
had  nowhere  near  the  experience  of  the  lieutenant 
under  him.  When  they  were  coming  in  that  way, 
more  than  the  surgeons  could  get  at  even  by  operat- 
ing 12,  24  or  36  hours,  stopping  only  for  nourish- 
ment— sometimes  not  nourishment  but  something 
that  we  swallowed,  and  sometimes  good  food,  but 
not  in  those  localities — -you  can  see  that  we  had  our 
o\TO  troubles.  When  it  made  a  great  deal  of  difi'erence 
whether  these  men  went  over  from  one  day  to  an- 
other, it  will  be  seen  that  a  team  must  work  at  high 
power  to  care  for  as  many  cases  as  possible  to  save 
life.  A  team  consisted  of  an  operating  surgeon, 
two  assistants,  usually  tw-o  lieutenants,  two  nurses, 
and  two  orderlies.  If  they  had  the  operating-room 
space  and  the  tables  they  cared  for  a  patient  about 
every  10  minutes  and  that  is  somewhere  near  the 
degree  of  speed  that  must  be  attained  to  accom- 
plish very  much  under  these  conditions.  If  this 
speed   was  not   attained   there   were  not   sufficient 


teams  to  do  justice  to  those  who  were  waiting. 
When  enough  men  came  so  that  we  could  work  in 
shifts,  we  worked  in  twelve-hour  shifts,  but  that  was 
too  long  for  a  team  to  work.  It  would  be  better 
to  work  in  eight-hour  shifts,  that  is  long  enough  to 
get  the  best  work  out  of  a  team.  When  you  are 
working  to  get  a  man  off  the  table  everj-  10  minutes 
you  will  see  that  with  a  laparotomy  coming  along 
that,  with  his  other  injuries,  is  going  to  take  an  hour 
of  time,  it  will  not  be  justice  to  the  other  men  wait- 
ing unless  the  patient  on  the  table  stands  a  fair 
chance  of  living.  If  the  patient  on  the  table  were 
the  only  patient  to  deal  with  and  you  approached 
that  laparotomy  with  a  good  night 's  rest  behind  you 
and  there  was  nothing  else  waiting,  the  patient 
would  stand  a  better  chance  of  recovery,  but  as 
you  approach  that  operation  after  having  worked 
until  you  have  seen  all  the  surgery  that  you  care 
to  see.  and  find  it  is  a  procedure  that  is  going  to 
take  an  hour  of  time,  the  patient  will  not  stand 
much  chance  of  recovery,  and  at  the  same  time  some 
other  man  is  put  oft"  until  the  chance  to  save  his  arms 
or  legs,  or  his  life  is  gone.  So  there  is  a  question  as 
to  how  much  laparotomy  work  can  be  done.  And 
yet  the  tendency  is  for  civil  surgeons  going  into 
army  work  to  see  every  man  get  well.  It  is  one 
thing  to  operate  on  gunshot  wounds  in  our  hospi- 
tals here  where  they  come  for  only  a  few  blocks  and 
you  see  them  immediately  afterward,  and  another 
thing  where  they  have  been  lying  for  hours  on  the 
battle  field,  losing  a  great  deal  of  blood,  and  they 
have  been  picked  up  and  taken  from  one  place  to 
another  and  finaUy  arrive  at  a  place  where  they 
can  be  operated  on.  It  w-ould  be  a  good  deal  like 
having  a  man  injured  at  Gary  and  brought  in  here 
during  one  of  the  worst  snow  storms  w'e  have  ever 
had.  The  men  might  come  from  only  five  miles 
back  of  the  lines  about  five  hours  after  the  injury, 
or  they  might  come  twenty  miles  twenty  hours  after 
the  injury.  It  is  more  important  to  get  things  up 
to  the  line  that  are  needed  there  than  to  get  things 
back  to  us;  so  there  was  delay  and  delay. 

I  am  glad  to  hear  this  paper,  especially  so  as 
I  visited  Doctor  Thompson's  habitat.  I  remem- 
ber one  Sunday  going  over  to  his  Division  to  visit 
some  men.  I  clid  not  know  that  Doctor  Thompson 
was  there  when  I  started  out  on  one  of  the  most 
hellish  automobile  roads  I  ever  saw.  It  was  full  of 
shell  holes,  dead  horses,  dead  men,  and  a  most 
awful  odor.  We  stopped  at  a  shell  hole  and  got  an 
odor  which  proved  that  the  shell  hole  had  been  used 
as  a  burying  ground  for  some  soldier.  We  were  on 
our  way  to  Reddy  farm  and  when  we  got  there 
found  Doctor  Thompson  and  another  man  from 
Detroit  ensconced  there  to  take  care  of  injured  men 
who  could  not  be  taken  elsewhere.  I  did  not  find 
Doctor  Thompson  at  home — he  had  gone  out  in 
"No  Man's  Land."  Not  far  away  over  a  hill  a 
little  ways  was  the  grave  of  Quentin  Roosevelt. 
The  shells  were  exploding  then  at  a  very  short 
distance.  These  conditions  are  not  favorable  to 
laparotomy  work  and  yet  that  is  the  only  place  that 
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laparotomy  work  can  be  done  with  any  chance  of 
giving  the  man  a  chance  to  live.  He  cannot  ride  to 
the  evacuation  hospital  with  an  abdominal  injury 
and  stand  much  of  a  chance  to  live,  and  so  you  are 
between  the  devil  and  the  deep  sea  to  get  close 
enough  to  give  the  man  any  chance  to  recover  and 
yet  have  conditions  that  will  give  him  any  chance  to 
recover.  These  conditions  are  determined  by  hav- 
ing a  good,  experienced  operator  there.  That 
locality  was  fortunate  in  having  such  a  man  as  Dr. 
Thompson;  his  type  of  man  was  not  in  that  terri- 
tory very  much.  We  should  have  good  facilities  for 
reaching  the  place,  and  sufficient  quiet  from  the  front 
line  so  that  the  laparotomy  patient  is  not  in  constant 
fear.  He  may  have  been  very  brave  at  the  front, 
but  after  a  laparotomy  he  is  afraid  and  should  be  a 
long  way  back  to  recover,  but  the  work  should  be 
done  at  the  front.  Ideal  conditions  are  not  fre- 
quent enough  to  make  laparotomy  work  attractive  at 
the  front. 

Dr.  William  M.  Thompson  (closing) :  I  wish  to 
thank  you  for  your  interest.  Dr.  Tarnowsky.  and 
my  good  friend  Dr.  Barrett,  I  thank  you  both  for 
your  remarks.  They  only  serve  further  to  emphasize 
all  that  I  have  been  trying  to  bring  out.  We  were 
not  prepared  and  the  next  time  we  will  not  be  ready 
unless  we  do  differently  than  we  have  in  any  of  our 
wars. 

CRITERIA     OF    PHYSIOLOGICAL     FUNCTION     OF 
THE  FALLOPIAN  TUBES 

Dr.  Emil  Ries:  Sterility  of  the  female  is  very 
hard  to  explain.  The  female  sexual  tract  is  the 
most  poorly  constructed  structure  with  which  we 
have  to  deal.  From  the  slight  tearing  of  the  cervix 
during  the  passage  of  the  child  to  the  very  severe 
hemorrhage  which  may  kill  the  mother,  the  whole 
sexual  life  of  woman  is  a  continual  series  of  narrow 
escapes  between  life  and  death.  We  have  never  been 
able  to  understand  why  woman  menstruates;  she  has 
lived  before  she  menstruated  aiid  after  she  has 
menstruated;  she  can  have  children  while  not  men- 
struating —  apparently  she  can  perform  all  her 
physical  duties  without  menstruating. 

As  to  the  cause  of  sterility,  there  are  a  few  appar- 
ently evident  causes  which  should  be  very  hopeful 
fields  for  our  therapeutic  etTorts.  Certain  causes 
of  sterility  are  evident  and  apparent  to  the  most 
superficial  glance.  I  refer  to  those  obstructions  of 
the  tube  which  are  visible  to  the  naked  eye.  The 
tubes  are  usually  closed  at  the  abdominal  end, 
and  are  closed  potentially  or  histologically.  The 
tube  can  be  closed  potentially  by  simple  aggluti- 
nation at  the  end  of  the  tube,  which  can  be  opened 
by  pushing  against  the  end  of  the  tube  and  allowing 
the  occlusion  to  come  out  through  the  fimbriated 
end.  But  that  is  not  the  only  way  in  which  a  tube 
may  be  occluded.  A  tube  can  be  occluded,  rarely 
histologically,  at  the  uterine  end.  Of  the  thousands 
that  I  have  examined  in  my  life,  I  have  found  just 
one  tube  which  presented  a  complete  occlusion  of 


the  tube  at  the  uterine  end.  There  are  patho- 
logical occlusions  which  occur  at  the  uterine  end. 
Such  occlusions  present  an  absolute  obstacle  to 
conception.  When  there  is  a  hydrosalpinx  or  a 
pyosalpinx,  or  any  disease  of  the  tube  that  is  pal- 
pable,our  diagnosis  will  center  upon  thisobstruction. 
But  many  times  tubes  are  occluded  at  the  end  and 
have  not  filled  up.  How  can  we  diagnose  such 
conditions?  It  would  be  well  to  be  able  to  determine 
without  opening  the  abdomen,  whether  the  tube  is 
closed  or  not.  I  will  mention  sounding  which  has 
been  attempted  through  the  uterus  with  the  aid  of 
the  cystoscope,  or  by  the  method  of  touch,  but  we 
have  never  heard  of  any  success  following  such 
efforts.  If  you  remember  the  lumen  you  will  readily 
see  why  it  is  so  difficult  to  pass  a  sound. 

There  appeared  a  communication  by  Cary  and 
another  by  Ruben  in  the  American  Journnl  of 
Obstetrics,  and  another  in  the  journal  of  Surgery. 
Gyxecology  axd  Obstetrics,  advising  the  use  of 
coUargoI  in  the  uterus  under  some  pressure  so  as  to 
make  the  collargol  enter  the  tube,  with  subsequent 
X-ray  examination  of  the  patient.  That  seemed 
rational.  I  have  thought  it  was  worth  investigating 
and  I  have  carried  out  this  procedure  on  three 
patients.  The  temperature  chart  of  the  first 
patient  shows  a  rise  in  temperature.  The  chart 
shows  vomiting  and  nausea  and  that  she  had  bowel 
movements  regularly.  In  the  course  of  two  weeks 
the  patient  recovered.  During  that  time  pelvic 
examinations  were  made  at  one  week  intervals  and 
at  the  end  of  one  week  we  felt  a  hard  mass  in  the 
cul-de-sac,  which  was  not  ruptured.  At  the  end  of 
two  weeks  the  mass  was  gone  and  there  remained 
nothing  but  a  slight  tenderness  of  the  ligament. 
The  uterus  was  the  same  as  before.  The  patient 
left  the  hospital  and  has  remained  well,  and  has  not 
become  pregnant.  The  other  two  cases  were  much 
the  same.  The  three  were  perfectly  clean  women; 
all  three  were  prepared  as  carefully  as  for  any  ab- 
dominal operation  and  the  syringe  was  cleaned 
with  all  precautions.  Xevertheless,  these  patients 
developed  acute  peritonitic  symptoms.  I  have, 
therefore,  discarded  this  procedure  for  fear  I  will 
occlude  an  open  tube  lather  than  open  one  that  was 
occluded  before. 

Are  there  any  other  methods  by  which  we  could 
determine  the  permeability  of  a  tube  before  operat- 
ing? I  know  of  no  other  way.  One  method  sug- 
gested itself.  Inject  into  the  uterus  without  force 
some  Chinese  ink.  and  close  the  tube  temporarily 
with  the  forceps.  If  the  tube  is  open  the  ink  will 
have  to  go  into  the  abdomen.  A  few  hours  later  if 
we  make  a  small  puncture  and  withdraw  some  fluid 
and  it  contains  ink  we  will  know  the  tube  is  open. 
I  have  not  had  the  courage  to  do  anj'thing  more 
since  this  last  e.xpeiiment. 

If  we  cannot  make  the  diagnosis  beforehand,  are  we 
any  better  off  with  the  abdomen  open?  When  the 
abdomen  is  open  and  we  see  a  fimbriated  end.  do  we 
know  that  the  tube  is  permeable?  We  do  not.  It 
mav  have  an  occlusion  at  the  other  end  which  we 
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cannot  diagnose.  Other  ways  of  diagnosing  that 
condition  1  do  not  know,  so  that  in  the  face  of  the 
patulous  tube  we  do  not  know  whether  that  tube 
will  perform  the  function  of  carrying  spermatozoa. 
If  the  tube  is  permanently  closed  one  would  think 
that  if  the  closure  is  opened  the  tube  should  do  its 
work  if  the  epithelium  of  the  tube  is  at  all  normal. 
What  is  the  epithelium  in  hydrosalpin.x?  Mter  the 
fluid  has  escaped  you  can  sec  that  tube  fill  itself  up. 
so  you  would  expect  it  to  functionate  again. 

Two  years  ago  I  operated  for  hydrosalpinx  in  a 
young  woman  who  was  anxious  to  have  children. 
I  removed  the  abdominal  ends  of  the  tubes  and 
sutured  them  in  the  proper  way  and  examined  the 
other  ends.  We  had  first  examined  the  \voman''s 
husband  and  knew  that  he  had  spermatozoa  but  the 
woman  has  not  conceived  in  two  years. 

In  a  pyosalpinx,  how  do  we  know  that  the  tubes 
can  take  up  normal  function?  With  the  micro- 
scope perfectly  good  epithelium  is  found.  Perhaps 
some  of  the  epithelium  has  become  lacerated  and 
there  are  septa  across  the  tube,  and  yet  that  tube 
should  be  perfectly  able  to  recover  and  return  to  nor- 
mal function.  In  a  review  of  the  results  in  some  forty- 
odd  cases,  Bullock,  of  New  York,  reports  three 
successful  cases.  He  first  operated  years  ago  in 
cases  where  pus  was  present  but  the  tube  not  closed. 
The  operator  clcanecl  the  tube  and  the  woman  after- 
ward became  pregnant.  If  a  tube  contains  pus,  I 
think  we  should  fear  leaving  such  a  tube,  for  we  do 
not  know  what  it  contains.  Suppose  we  make  a 
smear  during  the  operation  and  it  is  negative;  on 
culture  it  may  be  found  positive.  W'e  have  not  time 
to  wait  for  a  culture  while  operating.  If  the  culture 
is  positive  and  we  find  the  gonococcus,  how  many 
surgeons  would  be  willing  to  leave  the  tube?  If  I 
found  the  staphylococcus  I  would  not  know  what  to 
do,  but  if  the  streptococcus  I  would  not  be  willing 
to  leave  it.  The  pathological  examination  would 
not  help  us  much.  Have  we  any  criteria  in  such  a 
case?  The  histological  examination  shows  us  only 
that  a  pyosalpinx  is  something  that  can  be  overcome 
and  later  permit  a  return  to  the  normal.  I  have 
been  examining  my  specimens  and  with  the  excep- 
tion of  one  or  two  I  do  not  believe  there  is  one  in 
my  collection  of  hundreds  where  the  condition  of  the 
tube  would  prohibit  absolutely  the  return  of  that 
tube  to  normal.  We  find  pus  in  the  lumen  but 
ordinarily  find  nothing  to  prevent  its  return  to 
normal. 

Have  we  any  criteria  in  the  course  of  an  operation 
as  to  what  to  do  with  such  a  tube?  That  sounds 
like  a  pretty  negative  result  of  the  examination 
of  the  question.  We  all  feel  safe  with  a  hydro- 
salpinx. We  would  feel  safe  to  leave  it,  but  with  a 
pyosalpinx  I  think  most  of  us  would  hesitate  to 
leave  the  tube.  If  it  is  a  hydrosalpinx,  how  about  it — 
do  any  of  them  ever  allow  conception  afterward? 
I  have  followed  up  about  twenty  cases  operated 
upon  12  years  ago;  of  these  twenty,  three  became 
pregnant  and  that  is  a  pretty  good  percentage.  One 
has  had  three  beautiful  children.     Two  have  had 


nothing  but  aljortions.  but  the  three  children  are 
certainly  worth  all  the  operating  on  the  other  nine- 
teen, because  the  operation  is  a  perfectly  harmless 
one  and  it  is  justifiable  in  hydrosalpinx.  If  there 
is  a  nodular  condition  of  the  uterine  end.  of  course  it 
is  possible  to  carry  out  the  operation  Dr.  Watkins 
advocated  several  years  ago  and  stitch  the  tube 
in  as  far  as  may  be  necessary  and  unite  it  through 
the  tube.  This  is  a  very  simple  operation  which  I 
have  carried  out  in  four  cases,  but  none  of  them  ever 
became  pregnant.  The  anastomosis  is  a  harmless 
operation  and  can  do  no  damage. 

All  the  women  that  I  have  seen  with  a  hydro- 
salpinx acquired  it  from  the  puerperal  infection.  I 
have  never  seen  a  woman  with  a  gonorrhceal  pus  tube 
become  pregnant.  Although  it  is  claimed  that  in  a 
gonorrhceal  pus  tube  the  plasma  cells  are  present  in 
good  numbers,  that  should  not  interfere  with  return 
to  normal  for  many  of  the  other  tubes. 

Can  anyone  give  us  hope  of  bringing  that  tube 
to  normal?  I  have  found  the  question  very  difficult 
and  hope  you  gentlemen  will  have  better  success  in 
solving  the  problem  than  I  have  had. 

DISCUSSION 

Dr.  T.  J.  W,\TKlxs:  In  the  case  referred  to  by  Dr. 
Ries,  the  case  of  the  anastomosis,  the  patient  had  a 
pyosalpinx  on  the  other  side.  She  wrote  me  that 
she  was  three  months  pregnant  and  had  aborted. 
I  am  not  absolutely  certain  as  to  whether  she 
was  pregnant  or  not,  as  I  have  never  been  able 
to  confirm  that. 

The  question  as  to  whether  the  tubes  are  connect- 
ed very  often  occurs  to  one  in  an  attempt  to  treat 
sterility.  W'e  can  make  an  incision  through  the 
fornix,  something  that  can  be  done  quickly,  with 
very  little  traumatism  and  which  will  allow  one  to 
determine  the  condition  of  the  tubes  macroscopic- 
ally.  Especially  can  one  determine  whether  the 
abdominal  ends  are  open  or  not.  Whether  to  open 
the  abdomen  to  determine  the  condition  of  the 
tubes  or  not  is  decided  by  the  condition  of  the 
patient  and  the  history.  If  the  case  is  a  puerperal 
infection,  then  the  fornix  is  much  better.  If  it  is  a 
gonorrhceal  infection  one  is  hardly  justitied  in  doing 
this,  or  if  the  patient  has  had  suppurative  appendi- 
citis I  would  subject  that  patient  to  the  exploratory 
incision.  One  generally  hesitates  to  subject  a  patient 
to  much  exploratory  surgery  if  the  husband  gives 
much  history  of  gonorrhoea.  In  one  case  a  man 
whom  I  knew  very  well  had  had  a  number  of  attacks 
for  a  number  of  years.  He  had  a  double  orchitis 
and  a  stricture  which  required  urethrotomy.  He 
asked  me  about  being  married.  I  advised  him  not 
to,  but  he  got  married  and  his  wife  had  three  children 
in  five  years.  The  wife  never  gave  any  sign  of  gonor- 
rheal mfection  except  that  she  always  had  a  flare- 
up  of  temperature  during  recovery. 

We  had  to  operate  in  two  cases  and  saw  the  tubes 
entirely  recovered  from  gonorrhoea  where  this  was 
proved  by  abdominal  section. 
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One  was  a  case  of  a  woman  who  had  a  very  acute 
gonorrhoea!  peritonitis  with  an  accompanying 
exudate  that  extended  half  way  to  the  umbilicus. 
The  husband  had  had  acute  gonorrhoea.  This 
woman  was  extremely  ill.  Some  live  or  six  years 
later  I  operated  for  a  large  retrodisplaced  uterus 
and,  very  much  to  my  amazement,  both  tubes 
were  absolutely  normal  so  far  as  macroscopical 
examination  was  concerned.  There  were  a  few 
adhesions  about  the  ovaries.  The  other  case  was 
that  of  a  young  girl  whom  I  treated  for  acute  gonor- 
rhea. She  had  an  attack  of  salpingitis.  She  was  not 
operated  upon  and,  fortunately,  recovered  entirely. 
She  had  another  attack  of  pelvic  peritonitis  and  when 
she  recovered  I  did  an  abdominal  section  and  found 
both  tubes  were  entirely  normal.  There  were  a  few 
adhesions  about  the  ovaries.  I  did  not  remove  the 
tubes  but  following  that  she  had  an  acute  attack  of 
peritonitis,  and  we  concluded  that  it  would  be 
necessary  to  remove  them.  The  abdomen  was 
opened  the  second  time  and  while  the  patient 's 
lubes  looked  entirely  normal  we  did  not  have  the 
courage  to  leave  them  but  removed  them  both  and 
she  has  had  no  more  pelvic  peritonitis. 

Dr.  Ch.\nning  W.  B.\rrett:  In  relation  to  Dr. 
Ries"  remarks  about  the  coUargol  and  the  reaction 
from  it.  I  might  mention  that  it  was  the  practice  in 
one  of  the  large  clinics  to  inject  the  uterus  with 
Beck's  paste  and  if  the  paste  was  found  in  the 
abdomen  when  it  was  opened,  it  was  certain  that  the 
tube  was  patulous  and  that  it  was  safe  to  leave  them. 
I  have  never  had  such  success  out  of  efforts  at  con- 
servative work  on  closed  tubes  that  encourages  me  to 
continue  with  such  work.  I  have  seen  numerous 
instances  where  plastic  work  has  been  undertaken 
and  the  tube  has  rapidly  developed  a  much  worse 
condition. 

Dr.  N.  Sproat  Heanev:  In  looking  at  Dr.  Ries' 
X-ray  plates  it  occurred  to  me  that  perhaps  one  of  the 
tubes  is  abnormally  distended  with  collargol.  I 
think  Dr.  Dickinson  distended  the  tubes  with 
collargol  and  took  pictures.  I  saw  several  of  his 
pictures  but  none  of  them  had  the  appearance  of 
this  one.  However,  that  would  not  account  for  the 
three  patients  having  the  rise  in  temperature.  It 
did  occur  to  me,  though,  that  instead  of  taking  on 
three  cases  it  might  be  well  to  go  back  to  the  lirst 
and  see  whether  then  the  tubes  were  occluded. 

Dr.  Mark  T.  Goldsti.ne:  Dr.  Ries'  remarks 
concerning  the  female  genital  organs  were  a  shock 
to  me.  I  am  humble  enough  to  think  pretty  well 
of  Nature  and  Nature  has  treated  me  pretty  well 
in  medicine.  If  it  were  not  for  Nature  I  expect  my 
mortality  rate  would  be  much  higher.  As  regards 
the  injuries  to  the  female  organs  during  childbirth. 
1  think  we  might  blame  a  good  deal  of  that  on  the 
men.  A  great  many  women  come  to  me  tirst  because 
they  are  forced  to  do  so  by  their  husbands,  who  are 
anxious  to  have  offspring.  If  the  wife  does  not  be- 
come pregnant  he  makes  a  great  "to-do"  about  it. 
Where  Nature  has  lost  the  pattern  and  a  girl  is 
bom  without  a  vagina  or  tubes,  the  surgeon  who 


makes  an  artificial  vagina  does  not  come  anywhere 
near  as  good  a  result  as  Nature  has  in  the  first 
place,  especially  in  bringing  an  intestine  down  and 
using  it  for  a  vaginal  canal. 

Dr.  Rudolph  W.  Holmes:  I  frequently  treat 
women  who  are  sterile.  They  come  because  they 
have  heard  that  operations  may  be  done  to  over- 
come that  condition.  I  always  tell  them  to  send  the 
husband  to  me  first  so  we  can  examine  him  before 
we  operate.  He  never  comes  and  she  never  comes 
back.  ISIost  men  are  willing  to  blame  the  wives,  but 
they  are  not  willing  to  be  examined  themselves.  I 
am  convinced  that  most  of  the  sterility  in  families  is 
due  to  the  men. 

Dr.  Gary  Culbertson:  I  think  the  great  steril- 
ity in  the  patients  who  have  a  history  of  one  attack, 
or  repeated  attacks  of  peritonitis  is  of  great  interest 
and  that  this  has  a  real  bearing  on  the  production  of 
children  after  the  first  attack,  or  becoming  pregnant 
at  least.  The  great  proportion  of  our  patients  who 
come  in  with  a  pelvic  mass,  meaning  bilateral  sal- 
pingitis, give  a  history  of  never  having  been  preg- 
nant or  of  not  having  been  pregnant  subsequent  to 
the  first  attack.  That  means,  of  course,  in  all  prob- 
ability, that  the  tubes  are  destroyed  or  put  out  of 
function  as  a  result  of  that  inflammatory  reaction. 
Whether  that  causes  hydrosalpinx  or  pyosalpinx  we 
cannot  tell  until  we  see  the  tubes.  If  by  operation 
or  any  other  form  of  treatment  we  can  cause  a  few 
of  these  tubes  to  functionate,  why  do  not  more  of 
them  become  spontaneously  cured?  Why  do  we  not 
have  more  pregnancies  after  attacks  of  acute  peri- 
tonitis. I  believe  that  gonorrhoeal  infection  pure 
and  simple  is  a  relatively  mild  infection,  and  if  there 
is  no  secondary  infection  the  tubes  may  heal  up.  Of 
course,  they  may  heal,  but  the  patient  is  usually  able 
to  combat  gonorrhceal  infection.  I  think  this  ex- 
plains the  cases  Dr.  Watkins  mentioned — the  tubes 
have  never  become  secondarily  infected.  In  the 
majority  of  pus  tubes  that  are  not  sterile  we  practi- 
cally always  see  secondary  infection,  often  colon 
bacillus  infection.  While  it  is  true  that  they  do 
show  normal  epithelium  in  parts  of  the  lube,  they 
do  not  show  normal  epithelium  throughout  the  en- 
tire lumen,  and  the  development  of  histological  con- 
striction or  stenosis  of  the  tube  is  usual  close  to 
the  uterus  in  the  narrow  portion  of  the  tube,  or  in 
the  interstitial  portion  of  the  tube.  But  it  seems  to 
me  that  if  we  can  succeed  by  operation  in  restoring 
to  function  a  certain  number  of  these  tubes,  more 
should  spontaneously  return  to  function  than  ordi- 
narily do. 

Dr.  Theodore  J.  Doederleix:  I  have  listened  to 
Dr.  Holmes'  remark  and  it  occurred  to  me  that  yester- 
day an  attorney  whispered  to  me  not  to  mention  that 
he  had  double  mumps,  as  the  patient  was  anxious  to 
have  children.  So  I  think  we  should  always  exam- 
ine the  husband.  Dr.  Ries'  remarks  were  so  com- 
plete and  he  is  so  thorough  that  it  is  hard  to  discuss 
his  paper.  We  have  the  puerperal  infection  which  is 
a  puerperal  infection  alone,  and  then  of  course  we 
have  the  tubercular  and  syphilitic,  which  are  very 
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rare  primarily,  but  I  hold  that  the  gonorrha'al 
invasion  of  the  genital  tract  is  a  destructive  invasion. 
It  is  an  ascending  invasion  of  the  mucous  meml)rane 
and  it  leaves  destruction  behind.  And  these  cases 
are  the  ones  that  frequently  marry,  and  have  one 
child.  After  the  one  child  the  woman  is  sterile. 
Why?  Because  after  the  congestion  due  to  the  con- 
finement the  old  infection  flares  up  and  does  the  work 
that  was  not  accomplished  at  the  first  invasion.  So 
I  believe  that  the  infections  par  excellence  are  the 
gonorrha'al  infections.  On  the  other  hand,  in  the 
puerperal  infections  we  may  have  temperatures  of 
loj  or  i04°  F.  and  have  another  pregnancy,  and  so 
on.  until  a  woman  dies  from  a  flare-up  of  the  infec- 
tion. 

I  remember  a  case  of  a  woman  with  a  puerperal 
infection  after  a  premature  birth.  She  had  pain  at 
4  weeks,  not  a  parametritis.  I  had  her  in  the 
hospital  for  7  weeks  and  she  was  then  all  right 
but  did  not  conceive.  After  a  year  she  came  to  me 
more  or  less  invalided.  Perhaps  I  would  not  do  it 
now,  but  I  opened  the  pelvis  and  as  the  right  side 
seemed  the  worst  I  left  the  left  tube  and  ovary  and 
removed  the  right.  This  was  not  a  gonorrhfeal  in- 
fection but  a  streptococcic  infection,  which  was 
present  in  the  tube  and  possibly  in  the  ovary.  The 
woman  promptly  conceived  and  had  a  fine  boy.  I 
was  telephoned  for  ajid  upon  e.xamination  found  a 
large  mass  in  the  left  side  5  days  after  confine- 
ment. She  had  a  high  temperature  and  died  from 
general  peritonitis. 

I  always  take  into  consideration  the  wishes  of  the 
people  when  I  operate,  whether  I  should  leave  an 
obviously  infected  tube  or  not.  It  is  a  risk,  but  I 
tell  the  people  about  it. 

Dr.  Ch.arles  S.  Bacon:  Dr.  Ries  is  speaking 
primarily  of  the  criteria  of  the  tube  in  the  whole 
question  of  sterility,  and  I  imderstand  he  is  consider- 
ing the  function  of  the  tube  chiefly  with  the  passage 
of  ova  and  sperm,  and  if  that  does  not  occur  the  tube 
is  not  functioning  properly.  He  has  not  mentioned 
the  obstacles  that  are  involved  in  the  closure  of  the 
passage  below  the  tube,  or  the  failure  of  ovulation. 


Of  course,  it  might  easily  happen  that  a  tube  will 
functionate  and  still  there  may  be  no  fertility  be- 
cause ovulation  does  not  occur,  or  there  is  an 
obstacle  below  preventing  the  passage  of  the  ova 
upward.  I  should  think  it  would  be  necessary  in  a 
full  discussion  of  the  subject  to  make  the  diff'erential 
diagnosis  of  the  location  of  the  obstacle.  I  suppose 
we  have  seen,  all  of  us,  ca.ses  of  sterility  for  some 
length  of  time  from  gonorrhcral  infection,  which  has 
afterward  disappeared.  The  point  I  particularly 
wish  to  emphasize  is  the  question  that  the  criteria 
of  tube  function  is  not  entirely  that  of  fertility.  I 
would  also  like  to  suggest  the  possibility  of  any 
other  tubal  function  beside  that  of  offering  passage 
for  the  spermatozoa.  The  very  complicated  ar- 
rangement of  the  tube  would  seem  to  be  unnecessary 
for  this  simple  passageway.  Of  course  we  know  that 
the  tube  plays  a  part  in  the  secretions.  The  amount 
of  secretion  is  probably  not  altogether  negligible 
and  perhaps  we  may  find  eventually,  when  the 
tube  is  better  understood,  that  it  goes  a  little 
further. 

Dr.  Ries  (closing) :  I  limited  the  topic  of  my 
paper  to  criteria  of  the  physiological  function,  and 
I  omitted  to  state  specifically  what  Dr.  Bacon  kindly 
supplied.  What  is  the  function?  So  far  as  we  know, 
nothing  but  the  duct  for  the  ova.  The  tube  does  not 
menstruate.  We  know  of  no  physiological  function 
of  the  tube.  When  the  ova  becomes  settled  in  the 
tube  we  consider  that  pathological  and  not  physio- 
logical. I  have  left  out  all  the  other  causes  of  steril- 
ity. 

So  far  as  the  histology  of  the  tube  is  concerned, 
I  wish  to  take  issue  with  the  speaker  who  men- 
tioned the  structure  of  the  tube.  The  structure 
of  the  tube  is  apparent.  If  you  take  it  and  examine 
it  microscopically  you  find  it  is  not  a  structure;  it  is 
lined  with  perfectly  good  epithelium  and  even  the 
worst  pus  tubes  have  the  best  epithelium  at  the 
narrowest  part  of  the  tube.  Gary  mentioned  in  his 
paper  that  the  largest  part  of  the  tube  gives  the 
largest  shadow  on  the  X-ray  picture,  as  Dr.  Heaney 
said. 
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A   CRITIQUE   OF   NEW    BOOKS   ON    GYNECOLOGY    AND    OBSTETRICS 

By  GEORGE  GELLHORN,  .M.D.,  F.A.C.S.,  St.  Louis 


THERE  is  in  recent  writings  a  certain  gloom 
over  the  fate  of  gynecology  lest  it  be  ab- 
sorbed by  general  surgery.  Those  who  advocate 
such  a  process,  should  read  Sturmdorf's  book  on 
Gynoplastic  Technology^  and  those  who  are  opposed 
to  such  an  amalgamation  will  take  heart  from  its 
perusal.  For  by  its  mere  e.xistence,  this  book  is  a 
sort  of  reassurance.  A  monograph  of  334  pages 
on  the  dynamics  of  the  female  pelvis  and  its  practical 
application  to  operative  procedures  is  necessarily 
based  upon  that  close  study  and  concentrated 
thought  which  go  hand  in  hand  only  with  specialistic 
attention.  Nor  is  such  a  book  superfluous  at  this 
time.  The  methods  of  plastic  restoration  of  the 
injured  birth  canal  which  have  been  handed  down 
to  us  by  the  fathers  of  gynecology,  no  longer  corres- 
pond in  all  respects  to  the  advancement  of  our  con- 
ceptions regarding  the  physiology  and  pathology  of 
the  pelvis;  and  it  is  commendable  that  the  changes 
be  presented  to  us  in  a  comprehensive  form.  It 
may  be  said  at  the  outset  that  the  author  has  fully 
attained  his  object.  His  intimate  knowledge  of  the 
subject  is  evident  throughout  the  book  and  mani- 
fests itself  most  happily  in  the  chapter  on  vesico- 
vaginal fistula.  The  brief  historical  introduction  to 
this  chapter  is  splendidly  done.  Only  the  milestones 
are  mentioned,  those  that  represent  truly  new 
principles  in  the  development  of  the  operation. 
The  author's  own  contributions  to  the  plastic 
surgery  of  the  birth  canal  are  set  forth  clearly  and 
are  accompanied  by  instructive  illustrations.  .-Vmong 
these  contributions,  his  method  of  tracheloplasty 
deserves  particular  attention.  It  is  sound  theo- 
retically and  easy  of  execution,  as  the  reviewer  can 
affirm  from  personal  experience.  It  accomplishes 
its  immediate  purpose  in  a  startling  manner  and 
avoids  the  unpleasant  sequela;  which  we  so  fre- 
quently observe  after  the  old  methods.  In  this  as 
well  as  in  all  other  operative  procedures  the  instruc- 
tions given  are  quite  explicit  and  leave  no  point  in 
doubt.  A  warning  against  making  record  time 
seems  especially  opportune:  "Anything  like  an 
attempt  at  speed  in  plastic  work  denotes  the  self- 
consciousness  of  the  operator  rather  than  his  actual 
skill  in  this  special  branch  of  surgery. "  A  friendly 
criticism  shall  not  be  suppressed.  The  author  de- 
votes a  separate  chapter  to  sacral  anaesthesia  (to  the 
exclusion  of  all  other  methods)  and  goes  to  some 
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length  in  describing  the  technique,  only  to  con- 
demn the  procedure  in  the  end.  Why  not  omit  this 
whole  chapter? 

The  scope  of  the  book  is  wider  than  its  title  indi- 
cates. In  particular,  the  discussion  of  the  cervical 
mucosa  and  the  significance  of  endocervicitis  is  most 
valuable.  The  author  stands  here  abreast  of  the 
most  advanced  conceptions.  The  cervical  mucosa  is 
much  more  susceptible  to  infection  than  the  en- 
dometrium and  may  aptly  be  termed  the  tonsil  of 
the  uterus.  Infection  travels  upward  through 
lymph  channels  and  by  producing  a  myometrial 
lymphangitis  may  cause  menorrhagia  and  dys- 
menorrha'a.  The  cervical  sphincter  is  an  anatomi- 
cal myth.  The  sterility  of  women  with  "conical 
cervix,"  "cervical  flexion,"  or  "pin-hole  os,"  is 
never  due  to  the  cervical  malformation  as  such,  but 
to  an  existing  endocervicitis. 

These  few  quotations  must  suffice  to  hint  at  the 
interest  in  store  for  the  reader  and  to  indicate  that 
the  book  deserves  a  warm  reception  from  the 
profession. 

IN  his  Atlas  of  Operative  GyntBcology'^  Hirst  has 
erected  a  monument  to  himself  and  to  .American 
gynecology.  It  is  an  unusual  work — unusual  both 
as  to  its  exterior  and  its  contents.  It  represents  a 
record  of  the  life  work  of  a  man  with  an  exceptionally 
wide  experience.  The  introductory  chapter  on 
equipment  and  preparation  for  g>-necological  opera- 
tions contains  the  design  of  the  new  operating 
pavilion  in  which  the  author  carries  on  his  teaching. 
The  remainder  of  the  book  is  devoted  to  the  tech- 
nique of  operations,  and  the  author  confines  himself 
strictly  to  the  conditions  peculiar  to  women,  leaving 
the  operations  common  to  both  sexes  to  the  general 
surgeon  who  is  more  competent  to  deal  with  them. 
The  instruction  given  is  chiefly  by  means  of  164 
large  plates  and  46  figures,  and  the  accompanying 
text  has  been  condensed  so  as  not  to  detract  from 
the  pictorial  character  of  the  work.  Even  in  these 
days  when  we  have  become  somewhat  spoiled  bv 
excellent  pictures,  the  illustrations  in  the  Atlas  are 
remarkable  as  to  their  size,  their  clearness  and 
accuracy,  and  anyone  with  previous  operative  ex- 
perience who  wishes  to  adopt  Hirst's  technique, 
will  find  it  an  easy  matter  to  carry  out  the  steps  of 
the  procedures  advocated.    The  author  hopes  that 
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even  a  tyro  might  learn  from  these  pictures  to 
acquire  a  correct  technique.  While  this  may  be 
true,  the  desirability  of  such  a  purpose  might  well 
be  argued.  Is  it  not  the  trend  of  modern  opinion 
that  operative  technique  should  be  acquired  by 
assisting  at  operations  rather  than  from  books? 

The  views  expressed  in  the  te.\t  are  based  on 
personal  experiences  of  many  years.  The  expe- 
riences of  others  are  referred  to  only  in  so  far  as  they 
have  produced  a  reaction  upon  the  author.  This 
book,  then,  is  essentially  a  coufessio  virdici.  and 
some  of  the  opinions  propounded  are.  therefore, 
open  for  discu.ssion.  But  whether  or  no  there  are 
debatable  i)oints  here  and  there,  the  reviewer  has 
found  keen  delight  in  reading  this  book  from  cover 
to  cover  and  he  predicts  a  like  experience  for  the 
many  who  will  give  this  work  its  well-deserved 
attention. 

The  reviewer  can  not  refrain  from  adducing,  at 
random,  at  least  a  few  selections.  Hirst's  plan  of 
protection  against  wound  infection  is  very  elaborate. 
The  evening  before  the  operation,  the  abdomen  is 
shaved,  thoroughly  cleansed  for  ten  minutes  with  a 
T  per  cent  lysol  solution,  and  then  with  alcohol. 
This  cleansing  is  repeated  the  next  morning  and 
finally  a  moist  dressing  of  a  i  per  cent  formalin  solu- 
tion is  applied.  Upon  the  operating  table,  the  line 
of  incision  is  wiped  with  a  5  per  cent  solution  of 
thymol  in  alcohol,  the  abdomen  is  incised,  a  piece 
of  rubber  dam  is  laid  over  the  incision,  then  cut 
through  over  it.  and  after  the  incision  has  been 
completed,  the  edges  of  the  peritoneum  are  sewed 
to  the  edges  of  the  rubber  dam.  His  choice  of 
anasthesia  is  nitrous  oxide  gas  followed  by  the  ether 
drop  method.  Other  methods  may  be  used  occa- 
sionally, but  spinal  anaesthesia  is  tabooed.  In  fresh 
perineal  or  cervical  tears,  the  author  prefers  to  wait 
with  the  repair  work  until  the  fifth  day  after 
delivery,  and  he  claims  more  uniform  results  for  his 
method.  The  advice  to  stretch  the  torn  sphincter 
before  attempting  to  unite  the  edges,  seems  very 
valuable.  Postpartum  cystocele  is  usually  due  to 
a  frank  or  concealed  injury  of  the  muscle  and  fascia 
of  the  urogenital  trigonum.  and  therefore  requires 
separate  attention.  In  his  interposition  operation 
Hirst  carefully  resects  the  tubes  in  younger  in- 
dividuals: yet,  he  has  observed  pregnancy  in  three 
cases.  In  such  women  he.  therefore,  prefers  the 
Goffe  operation  or  a  method  of  his  own,  but  he 
very  frankly  admits  a  fairly  large  percentage  of  re- 
currences. In  the  much  debated  question  as  to  the 
clinical  dignity  of  retrodisplacements.  he  holds  that 
symptomless  cases  are  the  exception  and  that  the 
majority  of  patients  require  treatment,  preferably 
of  an  operative  nature.  He  has.  by  surgical  means, 
even  cured  several  cases  of  actual  epilepsy  associated 
with  retroflexion.  He  favors  a  combination  of  an 
.■\lexander-Adams  with  a  laparotomy  through  a 
Pfannenstiel  incision,  but  whatever  method  he  em- 
ploys in  a  given  case,  he  adds,  as  a  safety  measure. 
a  temporary  suspension  of  the  uterus  with  a  single 
catgut  suture.    He  rejects  the  operations  for  ante- 


flexion of  the  type  of  the  Dudley  or  Reynolds  pro- 
cedures and  likewise  expresses  himself  opposed 
to  vaginal  hysterectomy  for  prolapse.  On  the  other 
hand,  he  has  found  dilatation  very  useful  in  sterility 
and  reports  cure  in  43  per  cent.  The  results  of 
dilatation  can  be  made  even  more  secure  and  lasting 
by  employing  electrolysis.  The  details  of  all  the 
procedures  mentioned  must  be  read  in  the  original 
or  studied  by  his  telling  pictures.  In  the  controversy 
of  the  removal  of  both  tubes  in  ectopic  pregnancy  he 
takes  the  stand  that  the  unaffected  tube  should  be 
saved.  In  167  tubal  gestations,  he  observed  a 
repeated  ectopic  only  in  seven  cases,  while  thirty 
children  were  born  in  a  natural  way.  In  the  last 
five  years  he  has  performed  forty  Werlheim-Bumm 
operations  for  cancer  of  the  uterus  with  only  three 
deaths,  or  7'-^  per  cent  mortality — a  most  encour- 
aging and  inspiring  result  in  this  country. 

There  is  no  need  for  further  details.  Intensely 
individualistic  though  it  is.  the  book  compels 
admiration  and  stimulates  discussion;  and  the 
publishers  should  come  in  for  their  share  of  the 
general  appreciation  with  which  this  work  will  be 
accepted 

NOT  long  ago  the  statistician  for  the  Common- 
wealth of  Australia,  in  a  monograph  on  popula- 
tion, made  a  forecast  of  so  colossal  an  increase  in  the 
world's  population  as  to  put  a  severe  strain  on  the 
resources  of  Nature.  That  prediction  probably  has 
the  distinction  of  being  the  only  one  of  its  kind. 
I^ong  before  the  war,  the  authorities  in  almost  all 
civilized  countries  were  of  a  different  opinion,  and 
today  every  thinking  person  realizes  the  seriousness 
of  the  situation.  The  obstetricians  have  been  among 
the  first  to  suggest  practical  means  to  check  further 
depopulation.  Their  particular  aim  is  directed 
toward  the  greatest  possible  reduction  of  foetal 
mortality,  and  from  this  standpoint,  a  booklet  of 
barely  a  hundred  pages,  which  has  just  arrived  from 
abroad,  claims  our  earnest  attention.  While  this 
little  brochure'  deals  primarily  with  conditions  in 
Germany,  it  is  appHcable  to  any  country. 

The  author  has  set  himself  the  task  of  showing 
how  the  loss  of  children  in  labor  may  be  prevented 
or  at  least  reduced  to  a  minimum,  hiier  estimating 
the  percentage  of  foetal  mortality  during  labor  and 
investigating,  in  a  second  chapter,  the  various 
causes  of  frt'tal  death,  he  proceeds  to  a  discussion 
of  the  dangers  to  the  child  during  the  second  stage 
of  normal  labor  and  the  means  of  recognizing  and 
combating  these  dangers.  It  may  be  said  paren- 
thetically that  Benthin  considers  a  second  stage  of 
more  than  two  hours  abnormal.  If  between  con- 
tractions the  foetal  heart  beats  remain  below  100  or 
rise  above  180,  labor  should  be  terminated  at  once. 
The  following  seven  chapters  deal  with  the  means 
of  saving  the  child's  life  in  contracted  pelvis, 
placenta  previa,  eclampsia,  and  the  various  forms 

'  Die  Erhaltung  des  Kindeslebens  in  der  Gebcrt.  By  Prof. 
Dr.  Walther  Benthin.    Berlin  and  Vienna:    Urban  und  Schwarzenberg. 
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of  pathological  presentations.  The  proposed  mea- 
sures are  based  upon  carefully  compiled  statistics 
and  the  large  material  of  the  university  hospital  in 
Koenigsberg  where  the  author  occupies  a  teaching 
position.  He  repeatedly  refers  to  American  statis- 
tics. The  only  omission  found  is  this  that  the  influ- 
ence of  narcosis  upon  fccta!  mortality  has  not  been 
taken  into  consideration. 

His  conclusions  are  briefly  these:  It  lies  in  the 
power  of  the  obstetrician  to  render  the  state  an 
immediate  service  by  protecting  the  child's  life  in 
labor.  His  chief  object  must  be  to  preserve  both 
mother  and  child.  The  interest  of  the  mother  is 
paramount,  but  that  of  the  child  has  not  always 
been  equally  safeguarded.  Obstetrical  technique  is 
so  highly  developed  nowadays  that  a  way  may  al- 
ways be  found  to  do  justice  not  only  to  the  mother 
but  to  the  child  as  well.  An  improvement  of  exist- 
ing conditions  may  be  expected  from  more  frequent 
hospitalization  of  obstetrical  cases  and  an  elevation 
of  the  obstetrical  niveau  of  the  profession. 

FORTUNATELY  there  are  forces  at  work  in 
our  country  to  bring  about  this  most  desirable 
object.  Our  textbooks  on  obstetrics  are  particularly 
praiseworthy.  The  reviewer  has  several  such  before 
him. 

De  Lee's  Obstetrics^  is  one  of  those  textbooks  that 
is  a  distinct  asset  to  American  medical  science. 
Within  five  years  it  has  appeared  in  three  editions 
and  numerous  reprintings,  an  eloquent  proof  of  its 
well-deserved  popularity.  In  the  present  third 
edition  the  author  has  succeeded  in  incorporating 
even  the  latest  Continental  obstetric  literature  and 
thus  has  brought  his  book  strictly  up  to  date.  It  is 
safe  to  say  that  under  the  conditions  of  the  war  no 
other  book  has  attained  a  like  completeness.  Com- 
paratively few  changes  from  the  last  edition  were 
needed.  The  Abderhalden  reaction,  the  relation  of 
the  endocrine  glands  to  gestation,  twilight  sleep, 
and  the  urinary  tests  for  the  toxaemias  of  pregnancy 
required  new  evaluation.  Other  subjects,  mainly 
of  a  practical  nature,  were  amplified.  Among  these, 
the  author's  greater  interest  in  the  conservative 
treatment  of  eclampsia  is  particularly  interesting. 
It  is,  however,  not  necessary  to  go  into  further  de- 
tails. A  mere  announcement  of  this  work  will 
suffice  and  will  be  welcomed  by  students  and  teach- 
ers both  here  and  abroad. 

'T'HE  subject  of  obstetrics  from  the  standpoint  of 
A  the  operator  finds  a  very  able  presentation  in  a  new 
book  by  Leavitt.^  The  methods  of  dealing  with  the 
various  pathologic  conditions  causing  dystocia  are 
presented  in  thirty-two  chapters.  In  each,  the 
indications  for  any  given  intervention  are  clearly 

'  The  Principles  and  Practice  of  Obstetrics.  By  Joseph  B.  DeLee, 
A.M.,  M.D.  Philadelphia  and  London:  W.  B.  Saunders  Company, 
3d  ed.,  iQiS. 

'The  Operations  of  Obstetrics  Embr.\cing  the  Surgical  Pro- 
cedures AND  MaN.ACEMENT  OF  MORE  SeRIOCS  COMPLICATIONS.  By 
Frederick  Elmer  Leavitt,  M.D.   St.  Louis:  C.  V.  Mosby  Company,  1919. 


stated;  the  preparations  for.  and  the  technique  of, 
every  procedure  are  succinctly  set  forth;  any  diffi- 
culties likely  to  be  encountered,  are  pointed  out. 
and  the  prognosis  outlined.  The  scope  of  the  book 
also  includes  topics  which  strictly  speaking  are  not 
classified  under  the  heading  of  dystocia,  such  as 
postpartum  haemorrhage,  abortion,  asphyxia  of  the 
newborn,  and  ectopic  pregnancy.  The  views  ex- 
pressed conform  with  the  best  teachings  of  the  day, 
and  the  large  personal  experience  of  the  author  has 
enabled  him  to  place  the  emphasis  on  the  proper 
points.  Dwelling,  for  instance,  on  the  necessity 
of  waiting  for  sufficient  dilatation  of  the  cervix,  or 
warning  against  undue  force  in  forceps  extractions 
are  obstetrical  aphorisms  that  cannot  too  often  be 
reiterated.  Commendable,  too,  is  the  advice  to 
make  an  episiotomy  a  Httle  too  long  rather  than  too 
short,  lest  it  serve  the  undesirable  purpose  of  being 
the  starting  point  for  an  extensive  tear.  While 
operative  obstetrics  properly  belongs  in  a  hospital, 
the  author  does  not  lose  sight  of  the  exigencies  of 
daily  practice  and  supplies  his  readers  with  sug- 
gestions as  to  how  to  carry  out  the  necessary 
procedures  at  the  home  of  the  patient.  In  the 
matter  of  anesthesia,  he  is  non-committal  as  to 
"twilight  sleep."  Spinal  anaesthesia  for  the  more 
severe  lacerations  seems  to  appeal  to  him  though  it 
is  questionable  whether  many  will  accept  this  indi- 
cation for  spinal  anaesthesia.  In  prolapse  of  the 
umbilical  cord  with  the  head  still  above  the  pelvic 
inlet,  he  prefers  podalic  version  and  extraction  to 
caesarean  section;  yet  the  latter  procedure  would 
seem  the  more  rational  as  the  condition  mentioned 
is  more  likely  to  occur  in  a  contracted  pelvis. 

The  greatest  obstacle,  the  beginner — and  it  is  to 
him  that  the  author  addresses  himself  primarily — 
encounters  in  operative  obstetrics,  is  the  difliculty 
of  appreciating  dimensions  without  tho  guidance 
of  the  eye,  and  in  this  he  will  be  greatly  aided  and 
comforted  by  the  numerous  and  excellent  illustra- 
tions. In  short,  the  book  represents  safe  and  sane 
obstetrics  and  teachers  should  gladly  recommend  it 
to  their  students. 

A  COMPENDIUM  of  pathological  and  opera- 
tive obstetrics  which,  within  a  small  compass, 
covers  an  amazingly  large  ground,  has  recently  been 
published  by  IMcNeile.^  As  a  means  of  review  and 
as  a  summary  of  more  extensive  reading,  the  student 
will  find  this  booklet  of  immense  value.  The  practi- 
tioner, too,  would  do  well  to  slip  it  into  his  pocket 
and  consult  it  while  "on  a  case."  The  tenor  of  the 
book  with  its  clear-cut  instructions  is  such  as  to 
engender  an  "obstetric  conscience"  and  to  increase 
a  due  regard  for  the  welfare  of  the  unborn  child. 
These  Notes  will  occupy  a  useful  niche  in  the  book- 
world. 

=  Notes  on  Patholocicu,  and  Operative  Obstetrics.  By  Lyle  G. 
McNeile,  ^I.D.  Los  .\ngeles:  The  Divnsion  of  Obstetrics,  College  of 
Physicians  and  Surgeons,  Medical  Department  of  the  University  of 
Southern  California,  igig. 
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I.      IXTRODUCTORY 

SINCE  the  inception  of  the  American  College 
of  Surgeons,  its  organizers  have  had  in  mind 
that  the  College  should  become  compre- 
hensively American,  eventually  including  in  its 
Fellowship  all  worthy  surgeons  of  the  American 
continents. 

During  1914  and  1915  a  preliminary  corre- 
spondence with  the  surgeons  of  South  America 
was  entered  into  by  the  office  of  the  College, 
under  the  guidance  of  a  special  Spanish-speaking 
secretary,  who  conducted  the  correspondence  in 
Spanish.  This  was  undertaken  as  a  precursor 
of  a  \asit  that  was  to  be  made  in  the  winter  of 
1915-1916.  The  European  War,  which  was 
threatening  the  usefulness  and  safety  of  the 
shipping  routes  of  the  Western  Hemisphere, 
coupled  with  our  own  interest  in  the  conflict, 
(tompelled  us  to  postpone  further  thought  of  an 
immediate  visit  to  the  southern  continent. 

Upon  the  signing  of  the  armistice,  it  became 
apparent  that,  with  the  educational  institutions 
of  Europe  disorganized  and  European  travel 
discouraged,  this  time  was  particularly  opportune 
for  the  revival  of  our  plans  to  visit  the  surgeons  of 
the  various  countries  of  our  own  South  America. 

The  suggestion  came  almost  simultaneously 
from  our  President,  Dr.  W.  J.  Mayo,  and  other 
members  of  the  Board  of  Regents  of  the  College, 
and  with  an  assurance  on  the  part  of  the  Presi- 
dent that  he  personally  would  make  the  trip, 
our  correspondence  was  hurriedly  revived,  travel 
arrangements  promptly  made,  and  January  7 
set  as  the  time  for  our  departure. 

On  December  20,  the  Secretary-General  laid 
the  tentative  plans  before  the  Board  of  Regents, 
and  they  were  received  with  hearty  approval. 
As    a   preliminary,    committees   of   surgeons   in 

NoTE.^The  illustrations  intended  for  use  with  this 
article  were  delayed  in  the  mails,  and  will  appear  later  in 
another  article. 


Peru,  Chile,  Argentine,  and  Uruguay  were 
selected,  and  we  communicated  to  the  individual 
members  of  each  committee  the  object  of  our 
contemplated  visit,  informing  them  at  the  same 
time  of  the  approximate  time  of  our  arrival. 
The  following  extract  from  this  correspondence 
will  reveal  more  definitely  our  plans: 

.  .  .  The  principal  object  of  our  tour  is  to  enlist  the  interest 
of  the  surgical  profession  of  your  countries  in  the  .Ajnerican 
College  of  Surgeons,  with  the  idea  of  ultimately  extending 
to  the  surgeons  of  South  .\merica  an  invitation  to  become 
Fellows  of  the  College.  .  .  .  Could  you  arrange  to  have  a 
small  group  of  from  five  to  ten  of  your  surgeons  meet  with 
us  at  the  time  of  our  \isit  to  discuss  our  problem?''  Fellow- 
ship in  the  American  College  of  Surgeons  is  open  to  all 
general  surgeons  and  surgical  specialists.  .  .  .  Therefore, 
in  selecting  the  group  for  the  preliminarj'  conference,  you 
may  take  into  consideration   these  specialties.  ■    •    •  _ 

At  our  conference  we  would  suggest  that  the  following 
matters  should  be  considered: 

"i.  .\s  a  means  of  promoting  a  closer  affiliation  be- 
tween the  professions  of  the  South  and  North  American 
continents,  will  the  surgeons  of  your  country  desire  to 
become  Fellows  of  the  .\merican  College  of  Surgeons  on  an 
equal  basis  with  the  surgeons  of  North  .\merica? 

"  2.  Should  you  favor  such  affiliation,  will  you  have 
prepared  in  advance  and  furnish  to  us  at  our  conference  a 
carefully  selected  list  of  the  eminent  surgeons  of  your 
country  who,  because  of  their  standing  in  the  profession, 
should  be  recommended  for  Fellowship  in  the  College 
without  e.xamination? 

"3.  Will  you  be  prepared  to  suggest  to  us  at  the  con- 
ference a  plan  that  will  aid  in  bringing  about  a  closer 
relationship  between  the  surgeons  of  your  country  and  the 
surgeons  of  the  United  States  and  Canada?  ' 

In  order  that  you  may  become  familiar  with  the  organi- 
zation of  the  .American  College  of  Surgeons  and  may  have 
some  knowledge  of  the  personnel  of  its  officers  and  Fel- 
lows, we  are  mailing  you  a  copy  of  our  directory. . . . 

Upon  viseing  our  passports,  the  several  South 
.\merican  consuls  imparted  to  their  respective 
ambassadors  in  Washington  information  in 
reference  to  our  contemplated  visit.  The  Pan 
.\merican  Union  in  Washington  secured  facts 
regarding  our  plans  and  proceeded  to  make  the 
occasion  the  subject  of  diplomatic  correspondence. 
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Before  leaving  New  York,  the  president  and 
secretary-general  of  the  College  received  letters 
from  Mr.  Lansing,  Secretary  of  State,  commend- 
ing our  proposed  trip  and  informing  us  that  he 
had  communicated  concerning  the  subject  with 
the  United  States  ambassadors  in  the  capitals 
of  the  countries  included  in  our  itinerary. 

Letters  were  also  received  from  the  ambassadors 
to  the  United  States  from  Peru,  Chile,  Argentine, 
and  Uruguay,  stating  that  they  had  cabled  to 
their  respective  governments  the  facts  concerning 
our  contemplated  mission. 

On  January  7  the  president  and  the  secretary- 
general  of  the  College,  with  their  wives,  sailed 
from  New  York  on  the  S.S.  "  Ebro, "  an  8,000-ton 
steel  ship  flying  the  British  flag.  The  itinerarj' 
included  Jamaica,  Panama,  Peru,  Chile,  Argen- 
tine, and  Uruguay. 

From  the  standpoint  of  the  surgeon,  the  trip 
had  interest  in  the  medical  schools,  the  hospitals, 
and  the  operating  surgeons  of  the  four  countries 
of  this  southern  continent  that  we  were  privileged 
to  visit.  The  short  time  at  our  disposal  and  the 
difficulties  of  transportation  made  it  impossible 
for  us  to  include  Brazil  and  the  several  other 
South  American  countries.  However,  visits  to 
these  countries  will  be  undertaken  as  soon  as 
proper  arrangements  can  be  made.  This  trip, 
undertaken  as  a  purely  professional  one  in  behalf 
of,  the  American  College  of  Surgeons,  cannot  be 
properly  described  without  relating  some  of  the 
unusual  personal  experiences  we  enjoyed. 


II. 


THE   VOYAGE 


It  is  an  ordinary  experience  to  board  an  ocean 
liner  and  be  deposited  in  one  week  in  Liverpool 
or  Cherbourg.  It  is,  however,  an  unusual  e.x- 
perience  for  a  North  American  to  board  a  com- 
modious steamer  for  a  long  sea  voyage  of  six  weeks 
to  our  southern  continent.  Especially  is  it  un- 
usual when  one  leaves  Rochester,  Minnesota, 
and  Chicago  in  January,  with  the  temperature 
ranging  from  zero  to  ten  degrees  below,  with  the 
necessity  for  winter  garments,  and  finds  oneself 
three  days  out  of  New  York  in  the  warm  Gulf 
Stream,  with  the  tropics  in  anticipation,  and  sum- 
mer clothing  in  demand. 

We  sailed  from  New  York  on  January  7,  and 
anchored  in  Valparaiso  harbor  on  February  i. 
With  a  few  intervening  stops  at  interesting 
ports,  this  represented  the  first  arm  of  the  sea 
voyage  which  may  be  summarized  by  the  one 
word  "ideal."  At  no  time  was  there  a  sea  of 
sufficient  roughness  to  cause  one  the  slightest 
discomfort.  The  sun  shone  almost  continu- 
ously, and  there  was  but  one  rainfall,  and  that 


in  the  small  hours  of  the  morning  when  the 
ship's  voyagers  were  asleep.  After  passing 
Cape  Hatteras  the  temperature  on  shore  or  ship 
was  at  no  time  above  85°  F.  or  lower  than  50°. 
It  was  possible  to  sit  on  deck  at  all  times  with 
Hght  wraps  or  none  at  all,  and,  fanned  by  a 
cool  breeze  that  was  always  present,  read  a  book, 
dream  over  a  cigar,  or  while  away  the  time 
enjoying  the  companionship  of  old  friends  or 
those  newly  made,  and  at  any  time  supply  the 
inner  man  with  the  good  things  which  were 
afforded  by  the  well-equipped  ship  which  was 
sailing  a  sea  that  was  always  "wet."  The 
climate  for  six  long  weeks  was  like  the  most  per- 
fect June  day  in  Chicago,  when  a  gentle  breeze  is 
blowing  from  off  the  lake.  Considering  these 
ideal  weather  conditions,  and  our  splendid  boat 
w\th  canvas  canopies  over  the  broad  decks, 
with  much  space  in  which  to  exercise,  with 
comfortable  chairs,  with  music  in  the  lounge, 
with  a  well-stocked  smoking  room,  with  salt  and 
fresh  baths,  with  a  swimming  pool,  and,  to  cap  all, 
with  comfortable  beds  and  the  unusual,  clean, 
plain  table  of  a  well-conducted  English  ship, 
supplemented  by  strange  fruits  from  tropical 
parts,  one  would  have  to  be  especially  difficult 
to  please  if  he  could  not  find  here  contentment  and 
satisfaction.  It  must  become  the  overworked 
and  the  tired  man's  paradise. 

III.      THE   CONTINENT 

The  Conquest  oj  Peru  has  left  in  the  minds 
of  civilization  a  romantic  impression  of  South 
America  which  fits  well  one's  imagination  during 
a  visit  to  the  whole  continent.  I  believe  one  of 
the  great  charms  of  South  America  hes  in  its  bar- 
ren shore  line  and  the  occasional  oasis  in  the  form 
of  an  important  seaport.  From  Panama,  where 
the  second  break  of  the  trip  occurs,  Kingston 
being  the  first,  there  is  a  two  days'  sail  due  south 
without  a  sight  of  land,  and  on  the  third  day  one 
comes  abreast  of  the  great  promontorj'  of  Equa- 
dor,  and  from  there  to  Valparaiso  he  is  in  con- 
stant sight  of  the  dry,  brown  coast  range  of 
mountains,  with  an  occasional  glimpse  of  the 
snow-capped  second  and  more  important  range. 
The  first  stop  south  of  Panama  was  at  the  port 
for  Lima — Callao.  The  Pacific  is  so  undisturbed 
and  calm  that  the  ships  anchor  in  the  open  sea 
and  transport  their  passengers  to  the  dock  by  row 
boats  or  little  launches,  loading  and  discharging 
their  cargoes  from  lighters.  Eight  miles  from 
Callao,  which  is  a  flat  little  seaport  town  of  about 
four  thousand  inhabitants,  and  connected  with 
it  by  a  broad  boulevard  and  by  trolley,  is  the 
capital  of  Peru — Lima.    This  city  and  its  seaport 
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are  typical  of  all  seaport  towns  on  the  western 
coast,  as  far  south  as  Valparaiso.  The  mountains 
surrounding  the  coast  are  absolutely  barren  of 
foliage;  rain  is  almost  unknown;  and  the  sun- 
dried  mountains  have  crumbled,  and  everywhere 
at  their  base,  except  where  the  sea  washes,  is  a 
long,  straight  line  of  deep  brown  dust  that 
constantly  sifts  down  from  above. 

Lima  is  typical  of  the  nearby  inland  cities. 
They  are  always  the  source  of  water  supply  and 
are  real  oases  in  sterile  rock,  mountain-bound 
valleys.  These  valleys  "bloom  hke  the  rose" 
as  soon  as  water  is  turned  into  them.  Growing 
in  the  dust-covered  earth  are  royal  palms,  fruit- 
bearing  trees  of  all  kinds,  and  a  wealth  of  foliage 
and  tropical  flowers.  Every  house  has  its  patio 
and  each  is  the  central  attraction  of  the  habita- 
tion, .^nd  so  with  Arica  and  its  inland  oasis 
city — Tacna;  also  Antofagasta,  Valparaiso,  and 
Santiago. 

From  Valparaiso  we  traversed  the  continent 
and  landed  at  the  metropohs  of  South  .\merica — 
Buenos  .\ires,  and  made  the  last  reach  by  viewing 
the  Atlantic  Ocean  at  Montevideo.  It  is  no 
small  experience  for  the  traveler  who  is  familiar 
with  the  Trans-.Andean  route  to  make  it  again 
and  again,  and  how  much  more  eventful  it  is  for 
one  traversing  it  for  the  first  time.  .-Vn  unusual 
ride  from  the  scenic  standpoint  is  the  first  arm  of 
the  journey  to  Los  .\ndes,  Chile,  an  oasis  city. 
The  climax  is  reached,  however,  in  the  climb  by 
cog  railroad  to  the  top  of  the  Andes,  penetrating 
by  a  two-mile  tunnel  a  lofty  final  obstruction,  the 
road  reaching  a  height  of  10,470  feet,  with  the 
highest  peaks  of  the  two  continents  towering  in 
grandeur,  snow-capped,  far  above  the  dizzy 
height.  Then  the  descent  on  the  Argentine  side 
to  Mendoza,  the  center  of  the  grape-growing 
province.  Finally,  one  enters  a  special  train  of 
sleepers  and  diners  on  the  broad  gauge  road, 
which  takes  the  traveler  across  the  broad  pampas, 
which  are  covered  with  a  wealth  of  wheat,  corn, 
and  grazing  cattle  and  sheep,  and  conveys  him 
to  Buenos  .\ires.  An  overnight  ride  on  a  com- 
fortable steamer  of  palatial  equipment  completes 
the  trip  to  Montevideo. 

In  this  continental  journey  one  traverses  two 
proud  republics  and  enters  a  third.  In  crossing 
the  first,  Chile,  he  enters  two  cities  of  importance 
and  travels  among  the  foothills  of  a  mighty 
mountain  range,  with  deep  valleys  and  raging 
torrents  of  rivers,  and  appreciates  the  interest 
that  is  excited  by  a  new  civilization  in  a  strange 
land,  and  all  the  picturesqueness  of  an  Alpine 
scene.  This  develops  finally  into  the  grandeur 
of  the  Canadian  Rockies,  as  one  crosses  the  di- 


vide, and  there  is  revealed  .\concagua,  the 
premier  peak  of  the  continent,  with  its  worthy 
satellites.  Then  one  begins  the  descent,  picking 
one's  way  over  almost  impossible  abysses  on  a 
roadbed  that  is  the  pride  of  engineers  of  inter- 
national fame;  and  at  last  a  great  empire  of  agri- 
culture that  reminds  one  of  the  plains  of  the 
Dakotas,  Montana,  Minnesota,  and  Ilhnois, 
arriving  at  a  metropohs  that  brings  to  mind  Rome 
and  Paris  rolled  into  one,  which  houses  a  people 
who  are  proud  of  their  great  country  and  know 
how  to  welcome  the  stranger. 

IV.      OUR  WELCOME 

We  did  not  have  to  wait  until  we  reached 
South  .\merica  to  feel  the  warm  handclasp  of 
welcome.  Standing  on  the  dock  at  Colon  was  our 
friend,  and  the  official  Sanitary  Officer  of  the 
Canal  Zone,  Colonel  H.  C.  Fisher.  We  last 
knew  him  in  the  Surgeon  General's  office  in  Wash- 
ington during  the  strenuous  days  of  the  war. 
He  was  in  uniform,  appearing  almost  boyish  in 
his  white  helmet,  and  his  face  was  good  to  look 
upon.  We  dined  with  him  that  evening,  to- 
gether with  our  wives,  meeting  at  dinner  other 
friends  of  war  time — Colonel  Greenleaf,  Sanitary 
Officer  of  Panama;  and  Colonel  Hess,  in  charge 
of  the  Government  Hospital  at  Balboa.  After- 
ward at  a  reception  we  met  the  principal  mem- 
bers of  the  medical  fraternity  of  this  little  Re- 
public. We  were  particularly  interested  in  the 
inspection  of  the  City  of  Panama  the  next  day, 
under  the  guidance  of  Dr.  Braithwaite. 

On  anchoring  at  Callao,  the  port  for  Lima, 
our  ship  was  soon  besieged  by  launches,  and  in 
one  of  the  first  was  .\ntonio  Grana,  Esq.,  a  busi- 
ness man  of  Lima,  who  came  to  pay  his  respects 
,:o  Dr.  ]Mayo.  His  launch  was  followed  by  another 
with  a  group  of  Lima  surgeons,  representing  the 
Sociedad  de  Cirugia  del  Peru.  We  were  informed 
by  Drs.  .\ljovin,  Grana,  Gastaneta,  Denegri, 
and  ^lacedo  of  the  committee  that  we  were  to 
take  automobiles  from  Callao  to  Lima,  and  be- 
come the  guests  of  the  Society  at  the  Hotel 
ilaury  during  our  three  days'  stay  at  Lima.  The 
eight-mile  trip  b}'  motor  along  the  sea  boulevard 
was  most  enjoyable,  as  it  gave  us  the  first  shore 
gUmpse  of  this  rainless  country.  Our  days  were 
full,  the  intervals  between  conducting  the  busi- 
ness of  our  mission  being  crowded  by  hospitable 
attentions  ,.'hich  were  accorded  to  us  by  the  sur- 
geons of  Lima  and  Callao,  the  government  of 
Peru,  and  our  own  L'nited  States  representatives 
residing  there.  Before  disembarking,  we  were 
welcomed  by  our  American  Consul  and  the 
Charge    d' Affaires,   representing    the    American 


430 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Embassy,  who  bore  invitations  for  us  to  \'isil  the 
Minister  of  Foreign  Affairs  and  the  President  of 
the  RepubUc  that  afternoon.  Dr.  Guillermo 
Gastanela  was  our  host  at  luncheon  at  the 
Botanical  Gardens  that  day,  and  a  group  of 
surgeons  of  Lima  were  additional  guests. 

At  four  o'clock,  Mr.  William  Walker  Smith, 
the  Charge  d' Affaires,  visited  us  and  we  made 
official  calls  upon  the  Minister  of  Foreign  Affairs, 
and  afterward  on  the  President  of  the  Republic. 
The  palace  of  the  President  was  built  by  Pizarro 
in  about  1 540,  and  occupied  by  him  as  his  oflicial 
residence.  While  waiting  we  were  shown  the 
spot  where  Pizarro  was  assassinated,  and  were 
then  conducted  by  relays  of  red-coated  ofiicials  to 
the  executive  apartments.  There  we  were  met  by 
the  secretary,  who  took  us  into  the  audience 
chamber  where  the  President  greeted  us.  He  is 
an  attractive,  vivacious  man  of  rather  small 
stature  who  speaks  English  perfectly,  and  we 
were  soon  engaged  in  an  animated  discussion  of 
our  mutual  friend.  Major  General  William  C. 
Gorgas.  The  President  reminded  me  of  our  own 
Secretary  of  War,  Mr.  Baker — the  same  keen, 
intellectual  type  of  man. 

That  evening  Dr.  Juvenal  Denegri,  president 
of  the  surgical  society,  gave  an  official  dinner 
that  was  attended  by  about  sbcty  men  and 
women.  This  was  an  elaborate  bancjuet  given 
at  the  Botanical  Gardens,  and  it  was  an  affair 
that  emphasized  the  exquisite  taste  of  these 
delightful  people.  An  address  directed  to  the 
President  of  the  College,  Dr.  Mayo,  was  read  by 
Dr.  Denegri.  Dr.  Mayo  formally  responded. 
This  occasion  added  to  the  cordiality  of  our 
reception  and  stamped  it  as  official.  The  next 
day  we,  together  with  the  ladies  of  our  party, 
were  entertained  by  Professor  Miguel  C.  Aljovin 
at  a  luncheon  at  his  home,  the  first  luncheon  in 
which  an  attempt  was  made  to  give  us  Peruvian 
dishes  exclusively.  The  dining  room  opened 
onto  a  patio  filled  with  flowers,  growing  palms, 
and  cages  of  highly-colored  birds  who  vied  with  a 
native  mandolin  orchestra  playing  Peruvian 
airs.  Here  we  succeeded  in  getting  the  home 
atmosphere  of  the  people  of  Lima.  The  next 
day  Dr.  Denegri  entertained  us  at  luncheon  at  the 
Union  Club,  and  in  the  evening  we  were  the 
guests  of  .'Antonio  Grana,  Esq.,  at  a  dinner  at  his 
interesting  residence.  In  the  afternoon  we  at- 
tended a  garden  party  at  the  American  Embassy 
given  by  Mr.  and  Mrs.  William  Walker  Smith. 
There  are  many  memories  that  will  frequently 
hark  back  to  our  visit  in  Lima.  The  unobtrusive 
but  continuous  hospitality  of  these  people,  with 
their  cosmopolitan  ways  and  cultivated  minds,  is 


something  that  we  can  never  forget.  Our  welcome 
was  not  by  any  means  wholly  official,  as  there  was 
much  that  was  personal,  because  of  the  affection 
thai  many  Peruvians  have  for  our  chief,  Dr.  Mayo. 
Not  until  we  had  been  deposited  on  our  ship, 
loaded  with  fruits  and  other  dainties,  and  our 
adieus  had  been  said,  did  we  realize  to  the  full 
the  friendships  that  we  had  made. 

And  this  was  but  the  beginning  of  entertain- 
ments that  continued  wherever  we  touched  the 
continent,  and  at  all  times  on  our  land  trips. 
Even  at  the  small  ports  we  were  greeted  by  offi- 
cials and  ph\sicians.  At  Arica  we  had  been  pre- 
pared by  a  wireless  from  our  American  Consul  to 
meet  the  Governor  of  the  Pro\ince,  the  intendente, 
Mr.  Edwards,  of  Tacna.  At  Arica  a  special  coach 
awaited  us,  consisting  of  an  enclosed  body  built 
on  a  Ford  auto,  with  flanged  wheels  that  tra- 
versed the  railroad.  We  were  conveyed  to  if  by 
the  Consul,  Mr.  Cameron;  the  Governor;  and  Dr. 
Tomes  Aravena,  of  Arica.  The  invitation  in- 
cluded Dr.  and  Mrs.  Mayo,  and  Dr.  and  Mrs. 
Martin.  On  arriving  at  Tacna  we  were  greeted 
by  Mr.  Edwards,  the  intendente,  Mr.  Eliot,  the 
English  Consul,  and  two  physicians.  Our  lunch- 
eon in  the  palace  of  the  intendente,  with  his  wife, 
four  daughters  and  a  son,  and  guests,  was  one  of 
the  most  interesting  experiences  of  our  trip. 
We  viewed  the  beautiful  gardens  afterward,  and 
then  were  taken  by  Mr.  Ehot  to  inspect  a  new 
hospital  of  which  he  has  every  reason  to  be 
proud.  This  city  of  Tacna  is  thirty  miles  from 
the  sea,  at  an  altitude  of  1,800  feet,  and  is  an  oasis 
with  a  population  of  ten  thousand. 

At  Antofagasta  and  Iquique  we  were  carefully 
looked  after,  at  the  latter  port  by  Dr.  J.  E. 
Villalon  Diaz  and  Dr.  German  Aliago.  both  local 
surgeons  of  renown ;  and  at  the  former  city,  Antofa- 
gasta, by  Dr.  W.  F.  Shaw,  an  American  stationed 
at  the  copper  mines  at  Chuquicamata,  the  captain 
of  the  post,  and  Dr.  A.  Arturo  Pemjean.  We 
were  shown  the  clean  city,  inspected  a  hospital 
and  were  entertained  at  luncheon  in  a  large 
public  garden. 

At  Valparaiso  the  first  launch  bt'ought  a  dis- 
tinguished group  of  men  who  had  come  to  greet 
us,  pay  their  respects,  and  take  us  to  the  dock. 
They  were  lined  up  and  we  were  introduced  to 
Dr.  Edwyn  P.  Reed;  Dr.  Vincenti  Daguino,  Vifia 
del  Mar,  president  of  the  medical  society  of 
Valparaiso;  Dr.  Gaston  Lachaise,  secretary  of  the 
medical  society  of  Valparaiso;  Dr.  R.  de  la 
Fuente,  Dr.  Alberto  Adriasola,  and  Dr.  Prain, 
of  Valparaiso;  Professor  Correo  Pardo,  Professor 
Jose  Ducci,  Dr.  Luis  Vargas,  and  Dr.  Juan  de 
Diaz,  of  Santiago.   Our  stay  at  this  port  was  short. 
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but  we  visited  the  town,  and  before  taking  our 
Trans-Andean  train  at  noon  we  had  refresh- 
ments at  the  Naval  Club  with  Dr.  Adriasola, 
Surgeon  General  of  the  Chilean  Navy,  as  our 
host.  In  ten  days  we  returned  to  this  city  in  the 
special  Pullman  that  the  government  had  fur- 
nished us  and  were  literally  carried  away  by  the 
committee  of  surgeons  which  had  greeted  us  on 
our  arrival  in  port. 

At  Vina  del  Mar,  a  suburb  of  Valparaiso,  they 
intercepted  us  and  conveyed  us  in  automobiles  to 
a  tropical  garden  where,  in  the  shade  of  enormous 
trees,  a  wonderful  banquet  table  was  spread. 
A  large  oval  canopy  was  stretched  overhead,  and 
in  the  background  were  the  American,  English, 
and  Chilean  flags.  The  entertainers  were  headed 
by  Dr.  Vincenti  Daguino,  who  made  us  a  formal 
address  which  was  responded  to  briefly  by  Dr. 
Mayo,  Dr.  Martin,  Dr.  Reed,  Dr.  Muenicli,  Dr. 
Avarosus,  and  Dr.  Adriasola.  Then  our  hospit- 
able friends  conducted  us  to  cur  dock  and  by 
special  launch  took  us  to  our  ship  which  had 
been  awaiting  us  for  two  weeks. 

At  Buenos  Aires  we  were  greeted  both  ofiicially 
and  medically.  Reporters  boarded  our  train 
about  an  hour  out  of  the  city.  On  alighting  at 
the  station  we  were  immediately  greeted  by  Mr. 
Welles,  representing  the  American  Ambassador, 
who  formally  conveyed  that  official's  greetings  to 
us.  Then  appeared  a  delegation  of  doctors  from 
the  Faculty  of  Medicine.  General  introductions 
were  indulged  in.  Heading  the  group  were  Dr. 
Marcelino  Herrera  Vegas,  Dr.  Marcelo  T.  Vinas, 
Dr.  Pedro  Chutro,  and  Dr.  Jose  Arce.  After 
much  flashlight  photographing  on  the  part  of  a 
battery  of  newspaper  men,  we  were  conveyed  to 
the  Plaza.  There  for  two  hours  in  the  corridor 
of  the  hotel  we  held  an  informal  reception  and 
met  many  of  the  physicians  and  surgeons  of 
Buenos  Aires. 

There  was  much  for  us  to  see  and  accomplish 
in  this  metropohs,  and  our  professional  and 
official  social  entertainments  were  many  and  most 
interesting.  The  first  day  after  inspecting  hos- 
pitals we  were  "breakfasted"  at  the  Jockey 
Club,  where  we  were  especially  distinguished  by 
having  large  goblets  of  actual  ice  water  served 
in  honor  of  Dr.  Mayo.  The  luncheon  was  much 
appreciated  as  our  hosts  had  been  our  guides 
during  the  morning.  The  Jockey  Club  is  the 
pride  of  this  city,  and  is  not  surpassed  anywhere. 
It  reminded  us  of  Paris,  New  York,  or  London. 

At  noon  we  paid  our  respects  to  the  American 
Ambassador,  Mr.  Frederic  Jesup  Stimson,  a 
Boston  man  of  the  type  of  Senator  Lodge,  but 
much  younger.     Our  greeting  was  most  cordial 


and  we  had  an  enjoyable  call,  conducted  without 
interpreters.  We  were  invited  to  tea  for  Sunday 
afternoon. 

Dr.  Chutro  took  us  on  a  unique  trip  in  the 
afternoon  to  El  Tigre.  This  is  a  freak  of  na- 
ture of  LaPlata  which  converts  a  large  area  of 
land  adjacent  to  it  into  many  islands  by  off- 
shoots which  resemble  artificial  canals.  These 
islands  are  covered  with  summer  residences  and 
luxuriant  fruit  orchards. 

Saturday  was  enjoyed  with  an  e.xcursion  by 
automobile  as  guests  of  Dr.  Vegas  to  his  hacienda, 
or  landed  estate.  It  consists  of  forty-five  square 
miles  of  agricultural  territory  lying  about  half 
way  between  Buenos  Aires  and  LaPlata.  We 
were  accompanied  by  Dr.  Cranwell  and  his 
daughter,  and  Dr.  Pasman  and  his  brother.  This 
is  one  of  the  largest  and  most  attractive  landed 
estates  in  .\rgentine.  This  day's  Nnsit  to  Dr. 
Vegas'  estate,  which  is  one  of  the  side  interests 
of  this  remarkable  surgeon,  is  worthy  of  a  separate 
chapter.  However,  our  day  was  not  completed 
until  we  motored  on  to  LaPlata.  On  the  way  we 
could  fix  in  our  minds  a  few  commercial  facts 
regarding  this  estate,  on  which  there  are  one 
hundred  thousand  cattle,  two  hundred  thousand 
sheep,  and  other  animals  in  proportion,  and  on 
which  is  raised  quantities  of  grain,  corn,  and 
produce. 

On  reaching  LaPlata  we  were  the  guests  of  the 
president  of  the  Universidad  Normal  de  La 
Plata.  We  breakfasted  in  one  of  the  corridors  of 
the  University.  The  professor  of  anatomy,  Dr. 
Pedro  Belou,  made  an  address  in  Spanish,  to  which 
we  responded  in  English.  We  were  then  driven 
about  the  beautiful  but  deserted  city  of  LaPlata 
and  returned  to  Buenos  Aires  by  motor.  It  was 
a  distinguished  group  that  we  met  that  evening 
at  dinner  at  the  American  Embassy.  One  of 
tile  interesting  men  we  met  on  this  occasion  was 
the  intendente  of  Buenos  Aires.  On  Sunday 
another  estate  was  visited  by  Dr.  and  Mrs. 
Mayo  and  Mrs.  Martin  as  the  guests  of  Dr.  Pas- 
man  and  Dr.  Cranwell.  They  were  entertained 
at  luncheon,  and  then  taken  to  the  races,  which 
are  the  most  attractive  Sunday  diversion  of 
these  people.  Later  they  took  tea  at  the  .Ameri- 
can Embassy. 

Montevideo  welcomed  us  with  open  arms. 
.\  letter  from  our  Ambassador,  Mr.  Robert 
Jeffery,  in  Montevideo,  to  our  Ambassador  in 
Buenos  Aires  had  given  us  advance  information 
to  the  effect  that  a  committee  from  the  Faculty 
of  Medicine  would  welcome  us.  Accordingly, 
when  the  gang  plank  of  our  steamer  connected 
us  with   the  dock  at   Montevideo,   the  first   to 
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come  over  it  was  a  committee  headed  by  the 
Ambassador,  Mr.  Jeffcry.  The  committee  of 
surgeons  and  physicians  consisted  of  Dr.  Enrique 
Pouey,  Dr.  Gerardo  Arrizabalaga,  Dr.  Horacio 
Garcia  Lagos  (who  speaks  Enghsh  fluently), 
Dr.  .Vlfredo  Navarro,  Dr.  A.  Ricaldoni,  dean  of 
the  Faculty  of  Medicine,  Dr.  Lorenzo,  Dr.  Carlos 
A.  Belliure,  Dr.  Alfonso  Lamas,  and  Dr.  Julio 
Nin  y  Silva.  General  introductions  were  in  order, 
after  which  we  filed  onto  the  upper  deck  and  were 
duly  photographed  by  newspaper  men. 

VVe  were  then  driven  to  Montevideo  where  we 
inspected  the  medical  school,  accompanied  by 
about  seventy-five  members  of  the  faculty  and 
students.  Later  we  drove  about  the  city  and 
were  shown  with  pride  the  new  sea  boulevard 
which  is  named  for  President  Wilson.  After 
transacting  some  business,  we  were  taken  to  the 
Parque  Hotel  where  we  lunched  with  a  group  of 
government  officials  and  medical  men.  The 
luncheon  was  an  elaborate  one  served  in  the 
great  dining  room  of  the  hotel,  in  which  a  large 
number  of  other  people  were  being  served, 
including  a  luncheon  party  given  by  Mrs. 
Jeffery  for  the  ladies  of  our  party.  At  the  end 
of  the  feast  the  president  of  the  faculty  read  an 
address  to  the  guests  which  was  translated  into 
Enghsh  by  Dr.  Ernesto  Dowling.  Dr.  Mayo 
responded,  followed  by  Dr.  Martin.  These  two 
talks  were,  in  turn,  translated  into  Spanish. 
Mr.  Jeffery  arranged  an  interview  for  us  with  the 
Minister  of  Foreign  ."VfTairs  in  the  afternoon. 
We  were  very  graciously  received,  and  the  Mini- 
ster expressed  genuine  good  will  toward  our 
country.  He  reminded  us  that  Uruguay  had 
followed  us  into  the  great  war  because  Uruguay 
looks  upon  the  United  States  as  its  protector 
against  foreign  aggression,  and  when  the  United 
States  feels  compelled  to  enter  European  wars, 
Uruguay    automatically    follows.  Hence    she 

broke  diplomatic  relations  with  Germany  im- 
mediately after  our  declaration  of  war.  He 
regretted  very  much  that  the  President  of  the 
Republic  was  away  for  the  day,  and  he  conveyed 
to  us  the  President's  regrets.  The  importance 
of  our  visit  from  the  point  of  view  of  the  go\ern- 
ment  may  be  judged  by  the  fact  that  this  Minis- 
ter, corresponding  to  our  Secretar}'  of  War,  was 
at  the  ship  that  night  to  see  us  off.  Greater 
cordiahty  than  we  received  could  not  have  been 
extended  to  anyone  in  the  short  lime  we  had  to 
spend  in  Montevideo. 

The  next  morning  we  were  met  by  many  of 
our  friends  at  Buenos  x\ires,  in  spite  of  the  fact 
that  we  had  but  a  few  minutes  to  spend  in  trans- 
ferring from  the  Montevideo  boat  to  our  trans- 


continental train.  We  arrived  in  Los  Andes, 
Chile,  the  following  evening.  .\t  this  point  we 
were  to  change  from  the  narrow  gauge  Andean 
train  to  the  normal  gauge  Chilean  train.  The 
Governor  called  to  inform  us  that  he  had  in- 
structions from  his  government  in  Santiago  to 
look  after  our  comfort  and  to  attach  to  our  train 
a  special  Pullman  coach  for  the  use  of  our  party 
while  in  Chile.  He  then  introduced  us  to  the 
transportation  chief  who  he  said  would  ac- 
company us.  This  was  mcst  welcome  news  as 
our  party  was  much  fatigued  after  the  exciting 
journey.  Fortunately  the  coach  accommodated 
more  than  our  immediate  party,  and  we  shared  it 
with  our  other  American  fellow  travelers. 

At  nine  o'clock  the  next  morning  we  were  met 
at  the  Hotel  Savoy  in  Santiago  by  a  committee 
of  local  surgeons.  Heading  the  delegation  were 
Professor  Gregorio  Amunategui,  Dr.  Jose  Ducci, 
secretary  of  the  Faculty  of  Medicine,  Dr.  Correa 
Pardo,  Dr.  Victor  Koerner,  Dr.  Francisco  Navarro, 
and  Dr.  Jerman  Valenzuela.  We  were  whisked 
off  to  an  inspection  of  hospitals  and  medical 
schools  and  ended  up  at  the  home  of  Professor 
.\munategui  for  a  luncheon  which  was  given 
by  himself  and  his  wife  for  our  ladies  and  a 
number  of  medical  men,  including  also  our 
Ambassador,  Mr.  Joseph  H.  Shea.  This  was 
another  enjoyable  luncheon  of  the  formal  type 
that  was  made  unusually  pleasant  by  its  family 
character.  Dr.  .\munategui  is  another  of  the 
cultured  type  of  Spanish  gentleman  that  wins 
one's  heart  by  his  genial  hospitahty  and  his 
genuine  cordiahty.  In  the  evening  the  members 
of  the  Faculty  of  Medicine  and  their  wives 
gave  a  large  dinner  for  us  in  the  restaurant  on  the 
famous  island  mountain,  Cerro  de  Santa  Lucia. 
This  was  a  fitting  finish  for  our  official  visit  to 
this  capital. 

The  next  day  we  boarded  our  special  train  and 
were  accompanied  to  Valparaiso  by  a  brother  of 
Dr.  Lucas  Sierra,  the  latter  being  in  Europe,  and 
Dr.  Jose  Ducci.  We  said  goodbye  to  our  friends 
who  had  gathered  at  the  station  to  see  us  off  and 
started  for  the  coast.  The  final  curtain  was  rung 
down  on  our  entertainments  when  we  again 
reached  Lima  on  our  return.  A  wireless  had  been 
received  by  us  asking  that  we  become  the  guests 
at  a  luncheon  at  a  seaside  resort  between  Callao 
and  Lima,  and  witness  a  bull  fight  the  following 
day,  Sunday  and  Washington's  birthday.  We 
felt  that  this  would  be  a  fitting  climax  to  a 
continental  trip  of  two  surgeons. 

The  pace  had  been  a  fast  one.  We  reached 
Lima  on  January  22.  Our  official  visit  to  South 
.\merica,  occup\ung  just  one  month,  was  ended. 
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From  our  previous  landing  here  until  our  escort 
left  us  at  sLx  o'clock  on  February  22,  we  had  been 
in  the  hands  of  committees,  civil  and  govern- 
mental, that  had  kindly  but  persistently  en- 
tertained us.  We  had  visited  Lima,  Santiago, 
Valparaiso,  Buenos  Aires,  and  Montevideo,  and 
had  crossed  the  continent  twnce  from  ocean  to 
ocean.  No  company  or  commission  has  ever 
been  entertained  more  royally,  more  dignifiedly, 
or  more  hospitably.  At  every'  station  we  were 
shown  attentions  that  indicated  that  our  own 
government  had  neglected  no  opportunity  to 
impress  upon  our  hosts  the  importance  of  our 
mission,  and  the  governments  of  the  countries 
that  we  visited  were  not  slow  in  responding. 
Mr.  William  Walker  Smith  at  Lima,  Mr.  Joseph 
H.  Shea  at  Santiago,  Mr.  Frederic  Jesup  Stimson 
at  Buenos  Aires,  and  Mr.  Robert  Jeffery  at  Mon- 
tevideo, our  ambassadors  and  envoys,  had 
neglected  nothing  which  emphasized  the  impor- 
tance of  our  visit.  And,  best  of  all,  what  can  we 
say  of  the  entertainment  that  we  received  from 
the  surgeons  of  South  America  on  our  own 
account?  It  has  been  a  proud  month  to  the 
wTiter  of  this  sketch  to  see  our  president  and 
chief.  Dr.  Mayo,  honored  everywhere  and  always. 
No  conquering  hero  has  ever  been  accorded  more 
royal  treatment.  '"Mayo"  has  become  a  house- 
hold word  in  four  countries  where  before  it  was 
only  known  by  reputation.  This  visit  we  hope 
will  be  the  foundation  for  the  establishment  of  a 
more  personal  friendship  between  the  professions 
of  our  two  continents. 

V.      MEDIC.\L   schools' 

We  visited  medical  schools  connected  with  the 
national  universities  at  Lima,  Santiago,  Buenos 
Aires,  and  Montevideo.  A  primary,  high-school, 
and  university  education  is  required  by  the 
medical  schools  for  the  admission  of  students. 
Peru,  Chile,  and  Argentine  require  a  seven-year 
course  of  medicine,  while  Uruguay  requires  but 
si.x.  So  far  as  we  could  judge  them  in  our  cursory 
visit,  the  physical  properties  of  each  of  these  four 
schools  were  adequate  and  modern  in  every  detail. 
Judging  from  the  provision  for  free  hospital  beds 
in  so  many  of  the  hospitals  of  the  cities  in  which 
the  schools  are  situated,  which  are  under  the  con- 
trol of  the  faculties,  the  clinical  material  should 
be  abundant.  The  laws  of  each  of  the  govern- 
ments provide  for  a  reasonable  distribution  of 
dissecting  materials,  and  postmortems  are  an 
accepted  requirement.  Our  opportunity  for  meet- 
ing a  strong  group  of  each  faculty  was  most  favor- 
able, and  if  the 'faculty  as  a  whole  approaches  in 
point  of  ability  the  members  with  whom  we  be- 


came acquainted,  the  faculties  are  exceptionally 
strong.  While  it  was  vacation  time  and  the  medi- 
cal schools  were  not  operating  at  full  [capacity, 
we  had  an  opportunity  of  observing  and  meeting 
a  large  number  of  students  and  a  larger  number 
of  recent  graduates  who  were  serving  as  internes 
in  the  hospitals,  and  I  am  sure  we  were  agreed 
that  in  appearance  they  compared  favorably 
with  those  of  the  United  States,  Canada,  and 
England. 

The  leaders  of  the  faculties  are  men  who  have 
supplemented  their  home  training  by  study  in 
France,  Germany,  or  other  foreign  countries, 
while  a  few  have  been  in  the  United  States. 
One  cannot  Iiut  realize  that  these  medical  schools 
are  built  on  sound,  fundamental  bases.  However, 
it  was  not  possible  for  us  in  a  short  visit  during 
the  summer  vacation  season  to  judge  of  their 
present  teaching  value. 

VI.      HOSPITALS 

The  hospitals  in  South  America,  not  unlike 
the  hospitals  in  other  civilized  portions  of  the 
world,  may  be  divided  into  several  classes.  One 
of  the  objects  of  our  trip  was  to  obtain  a  bird's- 
eye  view  of  the  hospitals  in  the  cities  we  visited. 
We  passed  through,  very  hurriedly  of  course,  a 
number  of  the  principal  hospitals  in  each  of  the 
capitals,  and  Valparaiso  and  a  few  other  cities. 
With  only  minor  exceptions,  they  all  had  suit- 
able buildings  and  interiors,  and  opened  onto 
extensive  and  attractive  gardens  or  patios. 
Without  exception,  I  believe  all  of  them  have  a 
system  of  case  records,  and  the  average  of 
completeness  in  this  respect  was  above  that  found 
in  the  United  States.  Ever\T\'here  working 
laboratories,  including  X-ray  outfits,  were  in 
evidence  and  were  pointed  to  with  pride.  The 
operating  rooms,  with  but  few  exceptions,  were 
modern,  and  contained  the  most  approved  steri- 
lizing apparatus.  Conveniences  for  diagnostic 
purposes,  and  instruments  for  operating  rooms 
were  in  abundance.  Nearly  all  had  provision  for 
postmortems,  and  up-to-date  morgues.  The  pro- 
vision for  graduate  internes  seemed  to  be  ade- 
quate, especially  in  those  hospitals  connected  with 
teaching  institutions.  Nearly  all  of  the  large 
hospitals  had  rather  complete  out-door  dispen- 
sary departments.  Some  of  the  hospitals  were 
deficient  in  modern  plumbing.  However,  a  large 
percentage  of  the  important  hospitals  were 
elaborately  ecjuipped  with  these  conxeniences. 
Some  had  the  most  approved  hydrotherapeutic 
departments,  and  modern  laundries  and  kitchens 
were  in  evidence  in  nearly  all  of  the  larger  in- 
stitutions.   The  hospitals  which  did  not  have  the 


434 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


full  equipment  as  enumcraled  above  were  not  a 
few,  but  nearly  all  of  these  are  in  line  for  a  rapid 
readjustment.  Especially  is  this  true  since  their 
teachers  arc  thoroughly  alive  to  the  requirements 
of  a  modern  hospital. 

Two  defects  which  were  evident  in  nearly  all 
of  the  hospitals  visited  and  which  appealed  to  us 
as  rather  easy  to  remedy  were  the  lack  of  screening 
against  flies,  mosquitoes,  and  other  insects,  and 
a  well  organized  system  of  nursing.  The  former  of 
these  will  soon  be  remedied,  and  the  latter  is  a 
difficult  problem  with  which  the  faculties  are 
wresthng.  It  was  not  a  defect  pointed  out  by  us, 
but  was  freely  admitted  by  our  hosts. 

The  Modelo  Instituto  Clinica  in  Buenos  Aires 
may  well  be  taken  as  a  model  for  all  hospitals 
built  in  a  climate  such  as  Argentine's.  It  is  one  of 
the  most  beautiful  from  the  standpoint  of  archi- 
tecture and  grounds,  and  its  equipment,  as  far 
as  we  could  judge,  with  the  exception  of  the 
nursing  organization,  is  complete  in  every  detail. 
It  was  built  as  a  model  by  the  government  of 
Argentine,  and  is  maintained  as  such,  which  fact 
evidences  the  j'earning  of  the  people  and  the  pro- 
fession of  this  country  for  the  best  that  can  be 
devised.  This  hospital  is  also  completely  screened. 

VII.      THE    SURGEONS 

Peru.  The  Sociedad  de  Cirugia  del  Peru  is  of 
recent  origin,  and  was  estabhshed  along  the  lines 
of  the  successful  societies  of  the  United  States 
and  Europe.  The  organizers  have  had  the  courage 
of  their  con%dctions,  and  have  carefully  selected 
their  members.  They  have  built  themselves  an 
attractive  home  in  which  to  meet,  to  house  their 
literature,  and  to  entertain  the  stranger.  The 
membership  is  limited  to  surgical  speciahsts,  and 
its  members  do  not  yet  number  twenty. 

Nowhere  in  the  world,  I  am  sure,  can  the  mod- 
ern surgeon  find  himself  more  at  home  than 
among  the  surgeons  of  Peru;  they  are  all  men 
of  the  highest  t\-pe;  they  are  educated  and 
possess  the  culture  that  comes  from  travel  and 
study  abroad,  and  they  are  conversant  with  at 
least  one  language  besides  their  own.  Nearly  all 
of  them  speak  French,  a  large  percentage  some 
English,  and  many  of  them  converse  with  ease 
in  the  English  tongue. 

When  we  consider  the  personnel  of  these  hosts 
of  ours  immediately  come  to  mind  the  following: 
Dr.  Miguel  C.  Aljovin,  surgeon  of  the  Maison  de 
Sanle,  honorary  member  of  the  Faculty  of 
Medicine;  Dr.  Constantino  J.  Carvallo,  professor 
of  descriptive  anatomy;  Dr.  Juvenal  Denegri, 
professor  of  otolog}',  rhinology  and  laryngology, 
surgeon  to  Santa  Ana  Hospital;  Dr.  Guillermo 


Gastanela,  professor  of  clinical  surgery,  surgeon 
to  Dos  de  Mayo  Hospital;  Dr.  Francisco  Grana, 
professor  of  surgical  pathology,  surgeon  to  Gua- 
dalupe Hospital;  Dr.  Carlos  Morales  Macedo, 
professor  of  applied  anatomy,  surgeon  to  Guada- 
lupe Hospital;  Dr.  Carlos  \'illaran,  professor  of 
clinical  surgery,  and  surgeon  to  Military  Hos- 
pital; Dr.  Mariano  Alcedan;  Dr.  Constantino 
T.  Carvallo,  professor  of  gynecology;  Dr. 
Manuel  J.  Costaneda,  surgeon  to  Italian  Hos- 
pital; Dr.  Enrique  Febrea  Odriozola,  professor  of 
obstetrics;  Dr.  Juan  J.  Mostajo,  surgeon  to 
Italian  Hospital;  Dr.  Ricardo  Palma,  instructor 
of  anatomy  of  the  Faculty  of  Medicine;  Dr. 
Ricardo  Pazos  V'arela,  professor  of  genito-urinary 
surgery,  surgeon  to  Dos  de  Mayo  Hospital; 
Dr.  Luis  de  la  Puente,  surgeon  to  Maison  de 
Sante,  honorary  member  of  the  Faculty  of 
Medicine;  Dr.  Belisario  Sosa  Artola,  professor 
of  sj-philis  and  skin  diseases,  surgeon  to  Bella- 
vista  Hospital. 

Santiago.  We  have  already  spoken  of  our 
reception  at  Valparaiso  and  of  our  entertainment 
by  the  surgeons  of  Santiago.  We  found  a  genuine 
desire  on  the  part  of  our  committee  of  surgeons 
here  to  co-operate  and  to  become  affiliated  in  the 
work  of  the  American  College  of  Surgeons.  We 
could  not  have  had  a  more  influential  chairman 
than  Dr.  Gregorio  Amunategui,  and  in  our  formal 
meeting  we  had  the  services  of  a  young  medical 
man  as  interpreter,  although  nearly  all  of  the 
Chileans  understand  some  English.  Besides 
the  chairman,  the  following  surgeons  were 
discussed  and  recommended  for  our  consideration : 
Dr.  David  Benavente,  Dr.  Marcos  Donoso. 
Dr.  Liva  Eujenio  Diaz,  Dr.  Carlos  Charlin,  Dr. 
Victor  Koerner,  Dr.  Eduardo  Moore,  Dr.  Olejan- 
dro  Mujica,  Dr.  Francisco  Navarro,  Dr.  Correa 
Canpolican  Pardo,  Dr.  Emilio  Petit,  Dr.  Ale- 
jandro del  Rio,  Dr.  Lucas  Sierra,  Dr.  Jerman 
Valenzuela,  Dr.  S.  Luis  Vargas,  Dr.  Wall  Jeroni- 
mo  Alvarado,  Dr.  Silvano  Sepulveda,  Dr. 
Alberto  Adriasola,  Dr.  Luis  Obalos,  and  Dr. 
Guillermo  Muenich. 

Valparaiso.  It  was  considered  desirable  to 
consult  committees  in  the  two  large  cities  of 
Chile,  and  accordingh-  we  also  met  in  conference 
with  a  selected  group  of  surgeons  in  Valparaiso. 
We  had  already  spent  a  pleasant  forenoon  with 
the  members  of  this  distinguished  committee 
and  looked  forward  to  our  conference  wdth  a  great 
deal  of  pleasure.  Our  meeting  was  held  in  a 
beautiful  garden  in  one  of  the  favorite  smnmer 
resorts  near  \'alparaiso.  The  occasion  was  quite 
formal  and  Dr.  Alberto  Adriasola,  the  chairman, 
read  an  address  and  modestly  suggested  a  few 
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names  of  surgeons  whom  they  recommended 
for  Fellowship  in  the  College.  Among  those 
suggested  were  many  men  whom  we  had  already 
met.  Including  his  own  name,  these  consisted 
of  Dr.  Guillermo  Muenich,  who,  with  Dr.  Adria- 
sola,  had  been  recommended  by  the  Santiago 
committee,  Dr.  Silvano  Sepulveda,  Dr.  Fred- 
erico  Engelbach,  Dr.  Roberto  Montt,  Dr. 
Rudecindo  de  la  Fuente,  Dr.  Juan  Thierry,  Dr. 
Miguel  Manriquez,  Dr.  Ernesto  Iturrieta,  and 
Dr.  Gaston  Lachaise. 

There  seems  to  be  the  most  cordial  co-operation 
between  the  surgeons  of  these  two  Chilean  cities. 
The  surgeons  of  this  country,  like  the  leading 
men  everywhere  in  South  America,  are  of  the 
broadest  type.  Their  European  travel  and  their 
familiarity  with  several  languages  besides  their 
own,  gives  them  a  breadth  of  vision  that  is  fre- 
quently lacking  in  many  of  our  surgeons  who  are 
provincial  in  spite  of  the  very  bigness  of  their 
country. 

Buenos  Aires.  On  Friday,  February  6,  we  met 
the  committee  of  surgeons  of  Argentine  which 
was  interested  in  our  mission  in  behalf  of  the 
College  of  Surgeons.  In  the  conference  were 
Drs.  Vegas,  Cranwell,  Chutro,  and  Palma. 
Buenos  Aires  has  a  strong  body  of  surgeons  and 
surgical  specialists.  A  modern  city  of  a  million 
and  a  half  inhabitants,  of  necessity,  would  possess 
such  a  group.  There  are  also  a  number  of  strong 
provinces  of  Argentine  with  cities  of  considerable 
importance.  These,  too,  have  their  surgeons  of 
quality.  Our  interview  and  discussion  revealed  the 
fact  that  the  surgeons  of  this  Republic  are  desirous 
of  affiliating  in  the  most  cordial  manner  with  the 
surgeons  of  the  North  American  continent. 

They  submitted  a  list  that  they  felt  they  could 
unreservedly  recommend  to  the  College.  They 
also  suggested  a  committee  that  would  from 
time  to  time  make  further  recommendations  and 
pass  on  applications  which  naturally  would  come 
independent  of  them.  It  was  gratifying  to 
note  the  seriousness  with  which  this  group  cf 
men  accepted  the  responsibility.  The  tentative 
list  recommended  contained  the  names  of  many 
men  whom  we  had  met  on  our  previous  visit. 
It  is  not  an  e.xaggeration  to  say  that  it  would  be 
difficult  to  find  a  group  of  surgeons  in  any  capital 
of  Europe  or  America  which  would  excel  the 
following: 


.\dri4n  J.  Eengolea 
(iuillermo  Bcsch  Arana 
Daniel  J.  Cranwell 
Pedro  Chutro 
Antonio  F.  Celesia 
Pedro  Caride  Massini 
Miximo  Castro 
Bartolome  N.  Calcagno 
Alejandro  Ceballos 
Oscar  Copcllo 
Delfor  del  Valle  (hijo) 
Juan  B.  Emina 
Knrique  Finochietto 
Kicardo  Finochietto 
Avelino  Gutierrez 
.'\ngel  G.  Gallo 
Marcelino  Hcrrera  Vegas 
Jose  M.  Jorge  (hijo) 
Castelfort  Lugones 
Luis  Lenzi 
Carlos  Lagos  Garcia 
.^dolfo  M.  Lopez 
Adolfo  F.  Landivar 
Jorge  Leyro  Diaz 
F'rancisco  Llobet 
Jose  F.  Molinari 
.■\rmando  ]\Iarotta 
Bernardino  Maraini 
Arturo  J.  Medina 

Montevideo.  We  have  dwelt  upon  the  hospital- 
ity displayed  by  the  profession  of  this  important 
and  interesting  city.  Our  official  greeting  here 
was  of  the  most  cordial  nature.  The  committee 
called  a  meeting  in  the  amphitheater  of  the  new 
hospital  and  we  had  the  pleasure  of  meeting  several 
members  of  the  Faculty  of  Medicine  who  were 
not  surgeons.  The  object  of  our  visit  was 
reviewed  by  Dr.  Martin  and  interpreted  by  Dr. 
Lagos,  and  then  amplified  by  Dr.  Mayo.  The  list 
of  surgeons  who  were  finally  recommended  is 
only  tentative  and  is  to  be  supplemented  by  a 
few  other  names  later  on.     This  list  is  as  follows: 


Salvador  .\.  Marino 
.•^ngel  F.  Ortiz 
Pascual  Palma 
David  F.  Prando 
Julio  S.  Passeron 
Aquiles  Pirovano 
Rodolfo  E.  Pasman 
Carlos  Robertson  Lavalle 
Manuel  Ruiz  Moreno 
Rodolfo  .\.  Rivarola 
.\lberto  Rodriguez  Egana 
Ricardo  Rodriguez  Villegas 
Miguel  Sussini 
Roberto  M .  Sole 
Ricardo  Sarmiento  Laspiur 
Luis  A.  Tamini 
Herman  Taubenschlag 
Nicolas  Tagliavachc 
Marcelo  T.  Vinas 
Leandro  \'alle 
Arturo  Zabala 
Jose  A.  Viale 
Ricardo  Spurr 
Pedro  Del  Pino 
Pedro  Belou 
Benjamin  .\balos 
Roberto  Halahan 
Eliseo  V.  Segura 


Gerardo  Arrizabaloga 

Enrique  Pouey 
Horacio  Garcia  Lagos 
Lorenzo  Merola 
Manuel  Quintela 
Juan  Pou  Orfila 


Augusto  Turenne 
Alberico  Ysola 
Alfonso  Lamas 
Alfredo  Navarro 
Carlos  ."\.  Belliure 
Julio  Nin  y  Silva 


Josf  Arce 
Nicomedes  .'\ntelo 
Pedro  Benedit 


Eduardo  Belaustegui 
Enrique  Bazterrica 
Pedro  Ovidio  Bolo 


We  have  met  in  the  surgeons  of  South  America 
men  of  outstanding  influence.  There  is  something 
about  their  appreciation  of  worth  that  makes  the 
man  of  education,  culture,  and  professional 
abihty  the  natural  leader.  Is  it  because  of  their 
world  vision,  brought  about  by  their  knowledge 
of  foreign  languages,  their  supplementary  edu- 
cation in  other  lands,  their  lo\-e  of  general  litera- 
ture and  the  classics,  and  their  dread  of  narrow 
provincialism? 
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GIFT     OF     $75,000     FROM     CARNEGIE     CORPORATION.        MUNICIPAL 
HOSPITALS    OF    NEW   YORK    CITY    APPROVE   STANDARDIZATION 


TWO  events  of  interest  in  the  progress  of 
hospital  standardization  during  the  past 
month  are,  first,  a  gift  of  $75,000  from  the 
Carnegie  Corporation  to  the  College  to  be  used 
for  hospital  standardization ;  second,  the  hospitals 
of  New  York  City,  under  the  direction  of  the 
Department  of  Public  Charities,  officially  adopted 
the  standardization  plan  of  the  College. 

The  present  gift  from  the  Carnegie  Corporation 
is  the  second  which  the  Corporation  has  made  to 
the  College.  In  1916  the  Corporation  gave 
$30,000,  making  a  total  now  of  8105,000  for 
hospital  standardization.  This  amount  !s  sup- 
plemented by  funds  of  the  College. 

"By  these  gifts,"  said  j\Ir.  John  G.  Bowman, 
"  the  Carnegie  Corporation  has  done  more  than 
to  give  financial  aid  to  hospital  standardization. 
It  has  given  encouraging  approval  and  world-wide 
recognition  to  the  work.  The  trustees  of  the 
Corporation  voted  unanimously  in  favor  of  the 
appropriation,  the  subject  being  presented  to 
the  board  by  Dr.  Henry  S.  Pritchett,  President 
of  the  Carnegie  Foundation  for  the  advancement 
of  Teaching,  and  by  Mr.  Elihu  Root. 

As  the  outcome  of  a  meeting  of  the  staffs  of  the 
hospitals  under  the  direction  of  the  Department 
of  Public  Charities  in  New  York,  held  at  the 
Academy  of  Medicine  on  the  evening  of  January 
23,  plans  were  adopted  for  a  review  each  month 
of  the  clinical  records  of  these  hospitals  by  their 
respective  staffs.  The  medical  profession  in  New 
York  has  long  been  aware  that  these  hospitals 
maintain  adequate  case  record  systems  for  all 
patients;  also  that  the  laboratories  of  these 
hospitals  are  well  equipped,  well  managed,  and 
dependable.  The- One  thing  that  remained  to  do 
was  to  institute  staff  meetings  at  these  hospitals 
at  which  clear,  concise  reviews  of  what  each  staff 
had  accompHshed  for  the  right  care  of  its  patients 
each  month  should  be  fearlessly  considered.  These 
staffs  agreed  unanimously  that  the  time  had  come 
for  such  meetings  and  they  therefore  carried  the 
plan  through. 

The  data  to  be  reviewed  at  the  staff  meetings 
each  month  are  as  follows,  minor  adjustments 
being  made  naturally  as  the  needs  of  the  hospital 
and  the  judgment  of  the  respective  staffs  may 
indicate: 


.WALYSIS  OF   HOSPITAL  SERVICE 

for  month  ending 

DISCHARGED 

Cured 

Improved 

Relieved 

Unimproved 

To  return  for  secondary  operation 

.Admitted  for  diagnosis  only 

Deaths  within  48  hours 

Deaths  institutional 

Released 

Labor 

Newborn .■ 


Total  Discharged 


DIAGNOSES 

Provisional  and  tinal  agree 

Provisional  and  final  disagree 

Discharged  with  additional  diagnosis . 
Discharged  with  no  diagnosis  made .  . 

Labor 

Newborn 


Total  Diagnosed 


Institutional 

Medical 

Surgical 

Obstetrical .... 


INFECTIONS 

On  Admission 

Medical 

Surgical 

Obstetrical 


Total  Infections 


DEATHS 


AUTOPSIES 


Medical. .  . 

Surgical. .  . 
Obstetrical 
Newborn.  . 
Stillborn .  . 


Total  deaths 


Medical .... 
Surgical. .  . . 
Obstetrical . 
Newborn .  . . 
Stillborn .  .  . 


Total  .\utopsies 


CONSULTATIONS 


Asked  and  obtained. . 
.\sked,  not  obtained. 
Indicated,  not  asked 


In  addition  to  the  foregoing  data,  analyses  are 
also  called  for,  first  as  to  causes  of  death  and, 
second,  as  to  records  of  patients  discharged  as 
unimproved. 
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CHRONOLOGICAL  STATEMENT  OF  HOSPITAL  STANDARDIZATION 


May  5,  1913 
June  22,  1914 


December  i,  191 5 
January  27,  igi6 

September  27,  19 16 


October  27,  1916 

November  30,  191 6 
January  11,  1917 

October  19-20,  191 7 


October  25,  1917 
December  8-9,  191 7 


December  10,  191 7 
February  15,  1918 


American  College  of  Surgeons  organized  in  Washington,  D.  C.  Betterment 
of  service  in  hospitals  among  objects  of  College. 

Plan  to  raise  permanent  endowment  fund  for  the  College  approved  by  the 
Fellows,  the  income  from  this  fund  to  be  used  in  carrying  out  purposes  of  the 
College. 

Endowment  fund  of  $526,000  subscribed  by  Fellows  of  the  College. 

Gift  of  $30,000  from  the  Carnegie  Corporation,  New  York,  to  be  used  for 
hospital  standardization. 

American  Hospital  Association  in  session  at  Philadelphia  invited  to  co- 
operate with  College  in  hospital  standardization.  Association  appointed  a 
committee  to  co-operate  with  the  College  as  invited. 

Plan  to  organize  State  and  Provincial  Committees  on  Standards  to  guide 
and  aid  in  the  program  of  hospital  standardization  voted  by  Fellows. 

Members  of  State  and  Provincial  Committeeson  Standards  elected  by  ballot. 

Plan  of  hospital  standardization,  in  relation  to  Catholic  hospitals,  approved 
by  His  Eminence  James  Cardinal  Gibbons  at  Baltimore. 

jMeeting  of  the  State  Committees  on  Standards  in  Chicago.  Throughout  two 
days  the  following  subjects  were  considered: 

1.  The  number,  distribution,  valuation,  and  general  classi- 
fication of  hospitals;  and  the  relation  of  hospitals  to  the 
general  public. 

2.  What  the  profession  of  medicine  wants  in  hospitals. 

3.  How  to  bring  about  desired  conditions  in  hospitals. 

About  three  hundred  members  of  State  Committees  on  Standards  and  sixty 
leading  hospital  superintendents  present  at  Conference.  The  papers  pre- 
sented, together  with  summary  of  discussion,  published  as  Bulletin,  Vol.  Ill, 
No.  I. 

General  Hospital  Committee  of  twenty-one  appointed  by  Regents  to  outline 
questionnaire  and  consider  the  minimum  standard  as  advised  by  Conference. 
October  20. 

General  Hospital  Committee  met  in  Washington  with  Regents  of  College. 
An  initial  questionnaire  formulated.  Details  of  minimum  standard  con- 
sidered with  reference  to  the  following:  a  system  of  financial  accounting  and 
of  making  annual  reports;  uniform  nomenclature;  the  training  of  superin- 
tendents; the  training  of  internes;  the  training  of  nurses;  hospital  organiza- 
tion; staff  rules  and  regulations;  the  function  of  staff  meetings;  case  records 
and  follow-up  of  records;  postmortem  examinations;  clinical  laboratories; 
the  out-patient  department;  the  economic  relation  of  the  hospital  to  its  com- 
munity; ethics  of  medical  practice  in  the  hospital;  education  of  patients  and 
of  the  community  in  matters  of  health,  hygiene,  and  sanitation;  the  respon- 
sibility of  the  hospital  to  the  patient;  encouragement  of  medical  research  and 
of  medical  education;  the  hospital  library;  continuity  of  service  to  patients 
by  doctors;  dietetics;  the  testing  of  materials  and  supplies  before  purchase; 
the  receiving  and  checking-out  of  materials  and  supplies  through  the  hospital 
storeroom;  model  plans  for  new  buildings  and  additions;  and  means  of  in- 
creasing the  financial  support  of  the  hospital. 

Meeting  of  Governors  of  College  in  Washington.  Program  of  hospital 
standardization  approved.  Consensus  of  opinion  that  the  work  should  be 
carried  out  through  personal  inspections  by  staff  members  of  the  College. 

General  hospitals  of  25  or  more  beds  invited  to  co-operate  with  College  in 
hospital  program.  Invitation  and  questionnaire  sent  to  2,711  hospitals. 
Copy  of  invitation  and  of  questionnaire  sent  also  to  Fellows  for  their  informa- 
tion. 
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March  i,  1918  Minimum  standard  and  plan  of  hospital  standardization  sent  to  hospitals 

and  to  Fellows.     Bulletin,  Vol.  Ill,  No.  3. 

April  I,  1918  Work  of  personal  investigation  of  hospitals  liegun.  Investigations  limited 

to  general  hospitals  of  100  or  more  beds.  Visitors  or  inspectors  em[)loyed  to 
explain  to  hospital  trustees,  superintendents,  and  staffs  the  hospital  program 
of  College  and  to  make  specific  reports  of  hospital  conditions  as  indicated  by 
minimum  standard.  Report  forms  designed  for  this  purpose.  Co-operation 
of  Fellows  with  visitors.     An  illustration  of  a  visitor's  report  follows: 

Hospital  St.\ndardization  Report 

Name  of  Hospital:   Blodgett  Memorial  Hospital,  Grand  Rapids,  Michigan. 

Date  of  Visit:    March  15,  1919.  Visitor:     Anna  C.  Phillips. 

Type:     General.  No.  of  beds:     125. 

No.  of  Internes:     None;   usually  3.       No.  in  nurses''  training  school:     71. 

Stajf  Organization:  Open  hospital  without  definitely  organized  staff;  no 
review  or  analysis  of  professional  work;  division  of  fees  not  permitted. 

Case  Records:  Current  records  consisted  only  of  nurses'  notes,  anaesthetic 
record  in  surgical  cases,  and  final  diagnoses.  Occasional  physical  examina- 
tions and  laboratory  reports  were  found  among  the  filed  records.  Records 
filed  on  shelves  in  general  office  by  clerk. 

Clinical  Laboratories:  Pathological:  accessible,  light,  well  equipped;  no 
pathologist,  no  technician;  facilities  used  occasionally  by  attending  doctors. 
X-ray:  accessible,  well  planned,  completely  equipped;  no  technician;  fa- 
cilities used  only  occasionally  by  attending  doctors. 

Notes:  Conditions  as  to  staff  organization,  case  records,  and  laboratories 
discussed  with  executive  committee  of  board  and  with  superintendent;  work 
of  College  explained.  Effort  being  made  to  secure  laboratory  technician. 
Board  responsive  and  much  interested.  Glad  to  co-operate.  Ideals  of  all 
connected  with  hospital  excellent. 

SUMMARY  OF  FINAL  ACTION  REPORTED  AUGUST  12,   1919 

Staff  Organization:  Staff  reorganized,  meets  bi-weekly  to  consider  the  char- 
acter of  the  clinical  service  and  other  matters  relative  to  the  care  of  patients, 
such  as  laboratory  service,  etc.     In  the  reorganization  there  are  two  groups: 

1.  Executive  Group:  Experts  in  special  fields  of  work. 

2.  Associate  Group:   General  practitioners. 

In  accepting  appointment  to  staff,  physicians  and  surgeons  are  required 
to  agree  to  the  following: 

"To  abide  by  the  rules  and  regulations  of  the  Hospital, 
and  to  adhere  at  all  times  to  the  well  recognized,  lofty 
principles  governing  the  reputable  practice  of  medicine  and 
surgery. 

"That  as  a  principle  I  shall  not  engage  in  the  division 
of  fees  under  any  guise  whatever,  nor  knowingly  permit  any 
agent  or  associate  of  mine  so  to  do. 

"To  exercise  to  the  best  of  my  ability  a  constructive  in- 
terest in  the  Hospital,  and  to  co-operate  in  making  it  as  potent 
a  factor  as  possible  in  the  preservation  of  public  health  in 
this  community." 
Case  Records:    A  complete  new  record  system  instituted  July  i,  1919. 
Complete   case   records   including   personal   history,   physical   examination, 
working  diagnosis,  laboratory  findings,  treatment  or  operation,  progress  notes, 
and  final  diagnosis  are  kept  for  all  classes  of  patients  treated,  free  and  pay. 
Clinical  Laboratories:   The  X-ray  department  is  in  charge  of  a  full  time 
roentgenologist;   the  pathological  laboratory  is  in  charge  of  a  full  time  tech- 
nician; serological  and  histological  work  sent  to  outside  laboratory. 
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June  2C,  1Q18 


June  21,  1Q18 


September,  iqi8 


October  23,  1918 

January  15,  1919 
January  15,  1919 


Meeting  in  Chicago  of  Catholic  Hospital  Association.  The  following  reso- 
lutions were  passed: 

Be  it  resolved,  That  we,  the  Catholic  Hospital  Association  of  the  United 
States  and  Canada,  now  assembled  at  Chicago  in  our  third  annual  conven- 
tion, approve  of  the  work  being  done  by  the  American  College  of  Surgeons 
for  the  standardization  of  hospitals,  and  assure  the  College  of  our  fullest 
co-operation  in  its  endeavor  for  the  betterment  of  hospitals  and  the  resultant 
increased  welfare  of  mankind. 

Be  it  resolved,  That  we,  the  members  of  the  Catholic  Hospital  Associa- 
tion, pledge  ourselves  to  organize  controlled  staffs  in  our  hospitals;  to  estab- 
lish or  continue  an  adequate  system  of  case  records,  with  a  Sister  in  charge 
having  full  authority  to  demand  the  careful  co-operation  of  doctors,  internes, 
and  nurses;  to  secure  from  our  superiors,  staffs,  or  friends,  funds  properly  to 
equip  all  necessary  laboratories  and  to  bring  about  as  soon  as  possible  the 
scientific  training  of  our  Sisters  and  technicians  of  all  kinds,  anaesthetists, 
dieticians,  record-keepers,  and  social  service  experts. 

We  further  pledge  ourselves  to  urge  all  surgeons  who  are  privileged  to 
practice  in  the  hospitals  of  the  Association,  and  who  are  not  at  this  time 
Fellows  in  the  American  College  of  Surgeons,  to  qualify  as  soon  as  they  are 
able  for  Fellowship  in  the  College. 

We  further  wish  to  express  our  desire  that  all  doctors  who  practice  in  our 
hospitals  be  or  become,  as  soon  as  practicable,  members  in  good  standing  of 
their  respective  county  medical  societies  and  contribute  their  share  to  the 
active  medical  life  of  said  societies. 

We  further  wish  to  express  our  conviction  that  the  secret  division  of  fees, 
as  condemned  by  the  American  College  of  Surgeons,  is  an  unethical  and 
nefarious  practice  wliich  we  pledge  ourselves  to  keep  out  or  root  out  of  our 
hospitals. 

Meeting  in  Chicago  of  Bishops  and  Archbishops  (or  their  representatives)  of 
the  Cathohc  Church  in  the  United  States  and  Canada  to  consider  the  program 
of  the  College  in  relation  to  Catholic  hospitals.  Program  of  the  College 
approved. 

Meeting  in  Hamilton,  Ontario,  of  the  combined  Surgical  Section  of  the  On- 
tario Medical  Association  and  the  Canadian  Medical  Association.  The  fol- 
lowing resolution  was  passed: 

Be  it  resolved,  That  we,  the  Surgical  Section  of  the  combined  meeting  of 
the  Ontario  IMedical  Association  and  the  Canadian  Medical  Association, 
desire  to  go  on  record  as  appro\ang  the  efforts  being  made  by  the  American 
College  of  Surgeons  to  improve  the  status  of  surgical  practice  in  our  hospitals 
.  .  .  that  the  right  to  attempt  major  surgery  should  be  restricted  to  those 
who  are  recognized  as  having  scientific  training,  experience,  sound  judgment, 
and  honesty  of  purpose  .  .  .  that  examinations  for  diagnosis  and  for  treat- 
ment should  be  made  irore  closely  associated  with  clinical  laboratories  than 
they  are  at  present.   .    .    . 

Hospital  conference  arranged  to  be  held  in  New  York  in  connection  with  the 
Clinical  Congress  of  the  College.  Fellows  of  the  College  and  hospital  super- 
intendents of  the  United  States  and  Canada  invited.  Meeting  cancelled 
because  of  influenza. 

Bulletin,  Vol.  IV, No.  i,  published.  Detailed  explanation  of  the  minimum 
standard  with  special  reference  to  the  meaning  and  use  of  case  records; 
27,000  copies  distributed. 

Bulletin,  Vol.  IV,  No.  2,  published.  Forms  suggested  for  the  keeping  of  case 
records  in  a  simple,  convenient,  and  adequate  manner;  27,000  copies  dis- 
tributed. 
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February  i,  1919,  to 
May  IS,  1919 


Hospital  conferences,  many  of  them  including  one  or  more  states  or  provinces , 
arranged  throughout  western  half  of  United  States  and  Canada.  Hospital 
standardization  presented  to  hospital  trustees,  superintendents,  medical  pro- 
fession, nurses,  and  to  general  public.  These  conferences  usually  included 
special  meetings  with  county  medical  societies,  chambers  of  commerce,  busi- 
ness men's  associations,  and  Canadian  clubs.  The  conferences  were  designed 
to  supplement  the  work  of  the  hospital  visitors  on  the  staff  of  the  College. 
Meetings  were  held  at  St.  Louis,  Memphis,  New  Orleans,  Fort  Worth,  Den- 
ver, Ogden,  Salt  Lake,  San  Diego,  Los  Angeles,  San  Francisco,  Portland, 
Tacoma,  Seattle,  Victoria,  Vancouver,  Calgary,  Edmonton,  Regina,  Winni- 
peg, Minneapolis. 

The  following  program  is  typical  of  these  occasions: 


HOSPITAL  STANDARDIZATION   CONFERENCE 

PORTLAND   AND   VICINITY 

April  II,  igig 


September  11,  1919 


October  24,  1919 


LUNCHEON,  CHAMBER  OF  COMMERCE,  12:15    P.M. 

A.  L.  Mills,  Presiding 

The  Hospital  and  its  Community John  G.  Bowman 

Director  of  College,  Chicago 

and  Charles  B.  Moulinier,  S.  J. 

President  Catholic  Hospital  Association,  Milwaukee 

afternoon  session,  2:00  P.M.,  LINCOLN  HIGH  SCHOOL 

The  Occasion  for  the  Conference Dr.  Kenneth  A.  J.  Mackenzie 

Chairman  State  Committee  on  Standards 

What  is  Hospital  Standardization? John  G.  Bowman 

(Clinical  Laboratories,  Case  Records,  Staff  Organization) 
Discussion : 

(a)  Clinical  Laboratories Dr.  A.  E.  MacKay 

Major  R.  L.  Benson 

(b)  Case  Records Major  Ralph  C.  Matson 

Major  Wm.  S.  Knox 

(c)  Staff  Organization Dr.  S.  E.  Josephi 

Dr.  E.  F.  Tucker 
Summary Charles  B.  Moulinier,  S.  J. 

E\'ENING  session,  8:oO  P.M.,  LINCOLN  HIGH  SCHOOL 

Hospital  Progress;  The  Citizen's  Part A.  L.  Mills 

What  the  Medical  Profession  Wants  in  Hospitals John  G.  Bowman 

Team-Work  for  Success Charles  B.  Moulinier,  S.  J. 

Summary  of  Conference Dr.  Kenneth  A.  J.  Mackenzie 

American  Conference  on  Hospital  Service  organized  at  Cincinnati.  Chair- 
manship of  committee  in  charge  of  standardization  of  hospital  service  voted 
to  American  College  of  Surgeons. 

Report  to  Fellows  of  the  College  in  connection  with  the  ninth  meeting  of 
Clinical  Congress  of  the  College,  New  York,  concerning  hospital  standardiza- 
tion as  applied  to  general  hospitals  of  loo  or  more  beds.  The  practical  ad- 
ministration of  the  minimum  standard  presented. 
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A  GENERAL  :\IE THOD  OF  REPAIRING  LOSS  OF  BOXY  SUBSTANCE  AND 

OF  RECONSTRUCTING  BONES  BY  OSTEOPERIOSTEAL  GRAFTS 

TAKEN  FROM  THE  TIBIA 

273  Observation's 
By  HEXRI  DELAXGEXifiRE,  Le.Mans,  Fr.*.nce.  axd  PHILIP  LEWIX.'  M.D..  Chicago 


ACiEXERAL  method  of  repairing  loss 
of  bony  substance  and  of  reconstruct- 
ing bones  by  osteoperiosteal  grafts 
consists  not  only  in  grafting  bone  and  peri- 
osteum but  also  in  transplanting  into  the 
defect  all  elements  of  a  callus  which  sub- 
sequently will  be  converted  into  new  bone. 
The  method  is  applicable  in  the  treatment 
of  pseudarthrosis.  in  effecting  the  obliteration 
of  a  bony  cavity  or  trephine  opening,  in 
rebuilding  bones  partially  or  even  completely, 
or  in  producing  a  strong  arthrodesis.  The 
grafts  are  usually  obtained  by  removing  from 
the  tibia  thin  layers  of  bone  with  the 
periosteum.  The  grafts  may  be  taken  from 
any  bone  provided  the  two  layers  of  perios- 
teum and  bone  be  used,  but  the  internal 
surface  of  the  tibia  is  best  because  of  its 
large  size  and  because  it  is  easily  obtained. 
(If  a  large  amount  of  bone  is  to  be  replaced, 
both  tibiie  may  be  used.)  The  periosteum 
of  the  tibia  is  particularly  vascular,  and 
therefore  well  adapted  for  easy  grafting  and 
secondary  rapid  vascularization  of  the  bony 
layer,  so  that  all  elements  of  a  callus  are 
supplied,  namely,  li\-ing  periosteum  and  bone, 

'  It  was  my  good  fortune  while  on  duty  as  camp  orthopedic  sutKeon. 
.\merican  Embarlcition  Center,  Le  Mans.  Sarthc,  France,  to  see  Lieuten- 
ant Colonel  Henri  Delangeniere,  chief  surgeon  of  the  French  4th  Region, 
perform  his  operation  many  times,  and  to  be  his  first  assistant  in  sevenil 
cases.  When  the  term  "author"'  is  used  H.  Delangeniere  is  meant. 
—Philip  Lewin.  Major,  M.  R.  C,  U.  S.  A. 


the    latter   being   indispensable    in  the  pro- 
duction of  new  bone. 

It  is  not  the  purpose  of  this  paper  to 
discuss  the  question  as  to  whether  new  bone 
is  secreted  by  the  periosteum  alone,  or  if  it 
is  produced  by  osseous  transformation  of  con- 
nective-tissue cells  or  even  of  blood  clot. 
Suffice  to  say,  one  can  be  certain  that  a  layer 
of  bone  with  its  periosteum  produces  new 
bone,  and  that  this  bone  gradually  grows  and 
replaces  lost  bone,  and  assumes  the  shape  of 
the  bone  to  be  reconstructed.  Figure  3.  shows 
a  large  defect  of  the  tibia  filled  in  by  a 
unilateral  osteoperiosteal  graft  made  three 
and  a  half  years  ago.  A  large.  hea\y  callus 
nearly  as  large  as  the  tibia,  and  taking 
the  shape  of  that  bone,  is  seen. 

The  osteoperiosteal  graft  need  not  necessar- 
ily be  in  contact  with  osseous  tissue,  but  can 
be  kept  alive  and  growing  when  transplanted 
into  soft  tissues  beneath  the  skin  of  the 
forearm,  for  example,  as  the  author  has  done 
in  2  cases  in  preparing  the  skeleton  of  the 
nose  for  an  Italian  graft. 

The  graft  is  taken  from  the  internal  surface 
of  the  tibia  using  a  single  bevel  engraver's 
chisel,  and  a  hammer  or  mallet.  A  long 
incision  is  made  through  the  skin  over  the 
middle  of  the  internal  surface  of  the  tibia, 
without  cutting  the  periosteum.    The  latter  is 
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I'"ig.  I.    The  internal  surface  of   the   tibia  exposed  and 
grafts  outlined,  one  below  the  other. 

exposed  thoroughly  and  Ihe  grafts  are  outhnetl 
with  a  scalpel  (Fig.  i).  The  size  of  the 
grafts  is  determined  by  the  defect  to  be 
covered.  P'ollowing  the  outline,  the  graft  is 
removed  with  a  chisel.  The  bevel  is  kept 
high  and  the  cutting  edge  firmly  against  the 
bone.  By  varying  the  inclination,  one  obtains 
the  proper  thickness  which  is  appro.ximately 
that  of  a  ten-cent  silver  coin.  When  the  graft 
is  removed  it  is  placed  in  a  compress  and 
immediately  transplanted  into  the  wound  of 
reception  which  has  been  thoroughly  prepared 
previously. 

General  considerations,  which  apply  to  all 
grafts  and  to  which  strict  adherence  is 
necessary,  are  as  follows: 

1.  Most  strict  asepsis  is  required.  Slight 
suppuration  will  not  prevent  the  graft  from 
"taking,"  but  will  cause  delay.  Infection 
will  often  cause  the  ehmination  of  the  graft. 

2.  Antiseptics  should  not  be  used  be- 
cause they  always  reduce  the  vitality  of  the 
graft. 

3.  Bones  to  be  grafted  must  be  entirely 
free  from  osteitis.  The  skin  must  be  healthy 
and  sufficient  in  amount  and  elasticity  easily 
to  close  the  wound. 

4.  It  is  necessary  that  both  surfaces  of 
the  graft  come  in  contact  with  living  tissues 
so  that  there  will  be  no  dead  spaces.  The 
extremities  of  the  graft  must  be  in  contact 
with  the  ends  of  the  bone   to  be  repaired. 

5.  The  graft  should  be  held  in  place  by 
means  of  catgut  sutures  through  muscles. 
All  dead  spaces  must  be  obliterated  by  this 


Fig.  2.  Removing  the  graft  by  means  of  the  chisel. 
The  graft  curls  up  as  it  is  being  removed. 

means.  Ligatures,  sutures,  plates,  etc.,  are 
always  harmful  to  the  vitality  of  the  grafts. 
Quite  exceptionally,  wire  will  be  found 
indispensable. 

The  method  is  best  suited  to  the  following 
types  of  cases: 

Cranioplasly.  The  wound  must  be  com- 
pletely healed  and  the  skin  in  sufficiently 
good  condition  to  re-co\'erthe  opening  without 
traction.  One  must  guard  against  latent 
infection  in  the  wound  and  delay  operation 
long  enough  to  be  sure  that  perfect  healing 
has  taken  place;  the  least  discharge  or  the 
smallest  fistula  necessitates  postponing  opera- 
tion. It  is  also  necessary,  if  the  patient  has 
cerebral  trouble,  to  determine  by  spinal 
puncture  that  there  is  no  reaction  on  the 
part  of  the  central  nervous  system. 

When  it  has  been  determined  that  the 
patient  is  in  suitable  condition  for  operation, 
the  orifice  to  be  bridged  is  uncovered  at  the 
site  of  existing  scars,  which  should  be  removed 
at  the  same  time  in  order  to  obtain  primary 
union.  Flaps  are  turned  back  and  the  orifice 
of  the  skull  is  well  freed  by  a  periosteal 
elevator,  and  the  periosteum  of  the  skull  is 
lifted  up  all  around  the  opening  for  a  space  of 
2  or  3  centimeters,  in  order  to  permit  of  the 
easy  introduction  of  the  graft.  Then  the 
periosteum  of  the  skull  is  lifted  up  and  the 
grafts  introduced  one  after  the  other  under 
the  periosteum,  carefully  placing  the  bony,  or 
secreting  surface,  inward.  The  grafts  are 
placed  next  to  each  other  like  the  boards  of 
the    floor     so     that    they    cover    the    entire 
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opening  and  extend  beyond,  at  least  i 
centimeter,  in  every  direction.  The  skin  is 
then  folded  back  and  sutured  with  interrupted 
silk-worm,  as  is  done  in  all  autoplastics. 
Drainage  is  not  necessary  unless  one  fears  a 
h;ematoma.  when  it  is  desirable  to  drain  for 
48  hours. 

If.  for  a  clinical  reason  of  any  kind,  one 
fears  irritation  of  the  meninges  by  the 
production  of  bone  from  the  grafts,  it  is 
necessary  to  return  to  the  author's  original 
method,  placing  the  smooth  periosteal  surface 
ne.xt  to  the  brain.  In  every  case  one  must 
shape  the  grafts  by  means  of  forceps,  before 
putting  them  in  place  so  that  they  will  as- 
sume the  exact  form  of  the  skull  to  be 
repaired. 

Pseudarthroses  of  the  maxilla  until  or  without 
loss  of  bony  substance.  Here  the  co-operation 
of  the  specialist  in  maxillofacial  prostheses  is 
indispensable.  It  is  he  who  prepares  the 
patient  by  treatment  of  the  mouth  and  bad 
teeth,  and  who  prepares  beforehand  the 
apparatus  which  will  hold  the  jaws  together. 
This  apparatus  consists  of  two  gutters  held 
together  by  silver  wire.  Before  operating, 
the  wound  must  be  completely  cicatrized  and 
all  fear  of  suppuration  eliminated.  It  is  often 
necessary  to  perform  one  or  two  preparatory 
operations  to  be  sure  that  the  skin  issutTiciently 
supple  and  viable  to  cover  grafts  completely. 
The  wound  is  opened  at  the  site  of  the  scar 
and  the  ends  of  the  bone  exposed  by  means  of 
a  periosteal  elevator,  taking  great  care  not  to 
penetrate  into  the  mouth,  which  accident  is 
guarded  against  by  the  introduction  into  the 
mouth  of  an  assistant's  finger.  When  the 
ends  are  denuded  as  far  as  possible,  the 
maxilla  is  reduced  the  required  distance  and 
the  grafts  are  placed  one  in  front  and  one 
behind  or  one  gutter  below,  overlapping  the 
bony  ends  i  or  2  centimeters  on  all  sides  to 
prevent  the  formation  of  a  secondary  pseud- 
arthrosis  at  the  level  of  the  ends  of  the 
grafts.  In  rebuilding  the  angle  of  the  jaw  one 
places  two  grafts  in  the  angle.  The  wound  is 
well  padded  by  means  of  the  soft  parts  to 
prevent  a  dead  space  and  to  retain  the  grafts 
in  their  place.  The  skin  is  sutured  as  in  all 
autoplastics.  Drainage  is  useless:  in  fact, 
mav  be  vcrv  dangerous  because  of  the  nature 


Fig.  3  (at  left).  Large  loss  of  bony  substance  of  the  tibia 
replaced  by  unilateral  osteoperiosteal  graft  inserted  three 
and  one-half  years  ago.  Note  the  large,  heavy  callus  nearly 
as  large  as  the  tibia,  and  assuming  the  shape  of  that  bone. 

Fig.  4.  Pseudarthrosis  of  the  humerus  with  loss  of  bony 
substance  cured  in  3  months  by  osteoperiosteal  graft. 

of  the  site  of  the  wound.  Nevertheless  it  is 
necessary  to  drain  if  hjemostasis  is  imperfect 
or  a  ha^matoma  is  likely  to  form. 

The  operation  just  described  is  applicable 
to  the  ordinary  cases  of  pseudarthrosis  of  the 
horizontal  portion  of  the  maxilla.  It  must 
be  modified  for  the  middle  part  of  the  bone 
and  for  the  angle.  In  the  middle  it  is  not 
possible  to  secure  in  good  position  a  posterior 
graft,  so  one  must  simply  place  a  long  anterior 
graft  under  the  periosteum  which  has  been 
lifted  up  on  each  side  as  a  tunnel  so  that  the 
graft  does  not  become  displaced  downward 
by  the  upper  muscles  of  the  neck.  At  the 
angle,  grafts  must  be  placed  vertically  in  a 
line  with  the  vertical  portion  of  the  maxilla, 
and  in  contact  with  that  vertical  part.  One 
or  two  other  grafts  are  then  placed  on  the 
horizontal  part  of  the  maxilla  and  the  three 
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Fig.  5  (at  left).  June  5,  iqiq.  Before  grafting.  Showing 
loss  of  bony  substance  of  tibia. 

Fig.  6.  Same  as  Figure  5,  November  25,  iQig,  five  and 
one  half   months   after   grafting.       Xot   yet   quite   solid. 

or  four  grafts  are  joined  together  and  fastened 
with  catgut  passed  through  all  the  layers. 

Pseudarthrosns  of  the  long  bones  with  or 
ivithout  loss  of  bony  substance.  The  same  rule 
applies  as  in  repair  of  the  ma.xilla.  Simple 
pseudarthroses  are  exposed,  bony  ends  de- 
nuded, cicatricial  tissue  carefully  excised,  and 
the  grafts  placed  lengthwise  all  around  the 
denuded  ends. 

For  loss  of  substance  it  is  necessary  thor- 
oughly to  denude  the  bony  extremities,  to 
put  them  in  good  position,  and  to  place  two 
grafts  lengthwise  of  the  bone,  going  beyond 
the  ends  for  a  distance  of  2  or  3  centimeters  so 
that  each  end  shall  be  overlapped  by  the  two 
grafts.  The  secreting  surfaces  are  applied 
next  to  the  denuded  bone.  When  it  is  possible, 
one  graft  should  be  placed  inside  and  one  out- 
side. In  the  free  space  between  the  two  bony 
ends  the  secreting  surfaces  of  the  graft  face 
each  other.  The  muscular  layer  is  sutured  over 
the  grafts  with  catgut,  in  order  to  prevent  a 
dead  space,  and  the  skin  is  closed.   During  the 


Fig.  7  (at  left).    Ulna  before  operation. 

r-'ig.  S.    Same  as  Figure  7,  after  grafting.    Solid  union 

operation  the  best  position  of  the  limb  is 
obtained,  and  in  this  position  it  is  immobilized 
in  a  circular  cast  with  windows.  In  this  way 
the  bony  ends  are  held  in  place  during  the  for- 
mation of  the  callus  and  regeneration  of  bone. 

A  few  modifications  for  specific  cases  are  a= 
follows: 

Femur.  When  there  is  a  gap  of  more  than  5 
centimeters,  the  ends  should  be  held  by 
means  of  wire  and  the  grafts  placed  around 
them.  The  wire  should  be  removed  at  the  end 
of  a  month  and  the  cast  should  be  changed. 

Humerus.  The  same  rule  applies  as  for  the 
femur;  a  wire  can  be  passed  through  the  bony 
ends  to  hold  them  at  the  proper  distance 
and  to  prevent  displacement.  The  cast  is 
applied  and  must  include  the  chest  and  arm. 
Roentgenograms  should  be  made  to  assure 
proper  position  of  the  fragments.     (Fig.  4.) 

Tibia  and  fibula.  The  fibula  may  be  dis- 
regarded. It  is  necessary  to  repair  the  tibia 
only.  For  the  tibia  alone  three  grafts  are 
necessary;  one  between  the  two  ends  of  the 
bone,  one  behind  and  one  in  front  (Figs.  5 
and  6). 

Ulna  and  radius.  Wire  may  be  used  for  the 
radius.     Two  grafts  are  recjuired  for  either 
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Fig.  9  (at  left).    Radius  before  operation. 
Fig.  10.    Radius  after  grafting. 

bone  (Figs.  7,  8,  9.  and  10).  For  the  ulna 
alone  two  grafts  are  necessary  but  no  wire 
(Fig.  &).  For  the  radius  alone  two  grafts 
are  necessary  but  no  wire  (Figs,  q  and  10). 

Obliteration  of  bony  cavities.  The  bony 
cavity  must  be  well  sterilized  and  thoroughly 
curetted  before  the  grafts  are  placed  in  the 
cavity.  The  grafts  are  placed  one  on  top  of 
the  other.  The}'  grow  and  till  up  the  cavity 
with  new  bone.  It  is  absolute  I}'  necessary 
that  there  be  sufficient  viable  skin  to  cover  the 
grafts  completel}-. 

Large  facial  and  other  grafts.  It  is  possible 
to  restore  missing  parts  of  the  face,  nose,  walls 
of  sinuses,  malar  bone,  superciliary  ridge,  and 
orbital  fossa.  The  grafts  must  be  molded  and 
trimmed  to  take  the  form  of  the  bone  to  be 
replaced.  In  order  to  obtain  good  results, 
the  most  important  point  is  to  secure  a 
point  of  bony  contact  for  each  graft.  It  is 
also  necessary  that  the  tissues  be  well  padded 
and  secured  by  catgut  and  a  normal  skin, 
which  has  been  prepared  in  advance  for  an 
autoplasty. 

Flail  shoulder.  In  cases  of  flail  shoulder, 
grafts  are  used  to  produce  a  very  strong 
and  hca\-y  callus,  which  can  firmly  unite  the 
end  of  the  humerus,  which  has  been  well 
denuded,  to  the  glenoid  cavitv.  from  which 


'  :s 


Fig.  1 1  (at  loit  .  I-  l.iil  >houlder  before  operation,  .\ugust 
17.  1919. 

Fig.  12.  Sameas Figure  II. November  J2.  iQiQ.3montlis 
after  grafting.    \'ery  solid.   Wire  still  in  place. 

the  cartilage  has  been  removed.  This  ar- 
throdesis will  result  in  a  very  useful  shoulder 
if  the  arm  is  held  in  abduction  in  a  spica  cast 
over  the  chest  and  arm  during  the  formation  of 
callus.  A  wire  is  necessary  to  hold  the  bones 
in  good  position.  It  must  be  removed  when 
the  callus  is  ossified,  that  is,  about  ,s  months 
after  operation  (Figs.  11  and  12I. 

Flail  knee.  In  treating  flail  knee  the  same 
rules  apply  as  for  flail  shoulder.  A  wire  is 
used  to  keep  the  end  of  the  femur  against 
the  end  of  the  tibia  after  all  articular  car- 
tilage has  been  removed.  One  graft  is  placed 
on  each  side,  bridging  the  gap.  and  over- 
lapping both  bones,  which  can  be  easily 
accomplished  by  bending  each  graft  in  the 
middle. 

Flail  elbow.  In  flail  elbow,  the  bony  ends 
are  well  denuded;  a  wire  is  passed  through 
the  humerus  and  the  ulna  to  hold  them 
together.  Grafts  are  then  placed  complete^ 
around  the  denuded  bones,  and  the  arm. 
hekl  in  good  position,  is  placed  in  a  cast 
(Figs.  13  and  14).  (Before  operating,  the 
elbow  should  be  flexed  at  70°  to  90°.) 
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Fig.  13  (at  left).    Flail  clbuw,  before  operation. 
Fig.  14.    Same  as  Figure  13,  6  months  after  operation. 
Elbow  quite  solid.   Wire  has  been  removed. 

Flail  wrist.  In  a  case  of  flail  wrist  treated 
by  the  author,  the  radius  and  ulna  had  been 
excised  for  a  distance  of  about  4  centimeters 
above  the  wrist -joint.  Four  grafts,  each  of 
the  same  length  as  the  width  of  the  forearm, 
were  placed,  one  above  another,  filling  in  the 
gap.  The  skin  was  sutured  and  the  wrist 
immobilized  in  a  plaster-of-Paris  cast.  No 
wire  was  used. 

Evolution  of  the  graft.  The  evolution  of  the 
graft  is  easily  followed  by  the  X-ray  which 
shows  the  bone  growing  more  and  more  dense 
and  thick.  As  thickening  becomes  more  mark- 
ed in  the  X-ray,  one  recognizes  clinically,  by 
palpation,  the  growth  and  hardening  just  as 
in  a  fracture  callus.  Therefore,  it  is  evident 
that  the  osteoperiosteal  graft  acts  not  only 
as  a  graft  but  that  it  secretes  bone,  thus 
uniting  the  fracture  ends  and  finally  produc- 
ing callus,  which  rebuilds  bone  and  re- 
establishes continuity  of  function. 

The  graft  may  grow  too  abundantly  in  very 
young  people.  This  result  is  rare  and  of  no 
importance  except  in  reconstructing  the  face, 
especially  the  nose.  Because  of  this  possible 
excessive  growth,  the  author  at  first  placed 
grafts  in  cranioplasty  operations  with  the 
periosteal  surface  next  to  the  brain.  Later, 
however,  he  found  that  this  fear  was  ex- 
aggerated, and  that  the  grafts  could  be  placed 
with  the  bonv  side  next  to  the  brain. 


Absorption  of  the  grafts  has  never  been 
observed.  Where  the  graft  has  been  eliminated 
the  re.sult  will  certainly  not  be  the  best  but 
it  will  not  be  worthless;  the  bone  will  be 
thinner  and  less  dense,  but  bone  will  form 
in  the  majority  of  cases,  provided  the  expul- 
sion of  the  graft  did  not  carry  away  the 
entire  bony  layer. 

Wound  of  the  tibia.  The  wound  of  the 
tibia  is  insignificant.  It  heals  primarily.  It  is 
well  to  drain  in  order  to  prevent  a  ha-matoma. 
Xo  grave  complications  have  ever  occurred. 
At  times  a  ha>matoma  may  develop:  at  times 
the  discharge  of  small  spicules  of  bone  occurs. 
Generally  the  wound  has  healed  at  the  end 
of  the  eighth  day. 

RESULTS 

The  results  of  the  first  operations  were, 
indeed,  very  satisfactory,  but  the  technique 
has  been  perfected  so  that  it  can  now  be 
stated  that  osteoperiosteal  grafting  is  nearly 
always  followed  by  reconstruction  of  the  bone. 
This  report  is  based  on  273  observations  of 
osteoperiosteal  grafts,  as  enumerated  below, 
and  covers  the  use  of  the  method  under 
normal  and  abnormal  conditions.  The  follow- 
ing results  were  obtained: 

Cranioplasties.  104  cases  with  99  very  good 
or  good  results,  3  partial  repairs  and  2  failures 
following  the  elimination  of  the  grafts.  How- 
ever, these  two  cases  were  operated  upon 
again  with  good  results. 

Loss  of  bonj'  substance  of  the  inferior 
maxilla,  53  cases  with  43  good  results,  4  partial 
successes,  and  6  bad  results  which  will  neces- 
sitate secondary  operations. 

Wounds  of  the  femur,  3  cases  with  i  very 
good  result,  i  unknown  result,  and  i  late 
death  in  the  case  of  an  intractable  alcoholic 
who  died  from  chronic  septicaemia  3  months 
after  operation. 

Wounds  of  the  tibia,  15  cases  with  13  very 
good  results,  and  2  partial  cures. 

Wounds  of  the  fibula,  2  cases  with  2  good 
results. 

Wounds  of  the  humerus,  15  cases  with  13 
good  results,  and  2  partial  cures. 

Wounds  of  the  ulna,  21,  cases  with  ig  good 
results,  3  unknown,  and  i  failure  due  to  the 
entire  elimination  of  the  srraft. 
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W'ljunds  of  both  ulna  and  radius,  3  cases 
with  2  good  results,  and  i  followed  by  a  new 
pseudarthrosis  which  was  cured  by  a  second 
operation. 

Wounds  of  the  radius,  12  cases  with  i  r  good 
results,  and  1  incomplete  cure. 

Obliteration  of  bony  cavities,  9  cases  with 
9  cures. 

Repair  the  face,  21  cases  with  19  good 
results,  and  2  incomplete  cures. 


Flail  knees,  3   cases  with  3  good  results. 

Flail  shoulders,  3  cases  with  3  good  re- 
sults. 

Flail  elbows,  4  cases  with  4  satisfactory 
results. 

Flail  wrist,  i  case  with  a  good  result. 

Radical  cure  of  hernia,  i  case  with  a  good 
result. 

Relapsed  luxation  of  the  hip,  i  case  with  a 
sood  result. 


THE  OPERATIVE  TREATMENT  OF  VESICOVAGIN.\L  FISTULA' 

By  E.  S.  JUDD,  M.D..  F..\.C.S.,  Rochester,  MiNNESOT.'i 
From  the  Mayo  Clinic 


FISTUL/E  between  the  bladder  and  the 
vagina  are  the  result  of  ditlicult  par- 
turition, or  some  operative  procedure, 
most  often  the  extirpation  of  the  uterus  for 
cancer.  In  the  early  days  most  of  the  cases  of 
fistula  that  were  under  observation  were  the 
result  of  trauma  at  the  time  of  childbirth.  It 
was  in  the  treatment  of  such  cases  that  Sims 
developed  the  lirst  accurate  operative  tech- 
nique for  their  repair.  In  later  years,  how- 
ever, several  factors  have  arisen  to  change 
conditions  materially.  In  the  first  place,  bet- 
ter obstetric  management  has  greatly  reduced 
the  number  of  fistula  which  occur  as  the  re- 
sult of  difticult  labor,  but  there  has  been  a 
great  general  wave  for  the  radical  extirpation 
of  cancer  both  by  operative  procedure  and  by 
cautery  and  large  doses  of  radium.  While  the 
ultimate  results  of  these  operations  and  treat- 
ment warrant  the  procedure,  they  very  great- 
ly increase  the  number  of  cases  of  vesicovag- 
inal fistula.  Sampson,  in  1904,  reported  19 
cases  following  158  hysterectomies  for  car- 
cinoma of  the  cervix,  while  a  review  of  the 
cases  in  which  we  have  operated  since  1908 
shows  that  61  per  cent  have  resulted  from 
some  operative  procedure  for  the  removal  of 
tumors  of  the  uterus,  and  only  39  per  cent 
followed  childbirth.  These  percentages  un- 
doubtedly would  be  different  in  a  strictly 
obstetric  and  gynecologic  clinic,  but  they  indi- 
cate the  cause  of  the  fistukc  generally  seen. 

'  Presented  before  the  Western  Surgical  Soc 


The  occasional  satisfactory  result  of  the 
treatment  of  a  carcinoma  of  the  cervix  which 
is  extensive  and  involves  the  vaginal  mucosa, 
undoubtedly  warrants  the  continuance  of 
treatment  in  such  cases.  The  apparent  com- 
plete disappearance  of  a  large  cauliflower  can- 
cer of  the  cervix  after  a  few  treatments  with 
radium  is  most  striking,  but  these  treatments 
should  not  be  undertaken  without  consider- 
ing the  fact  that  a  fistula  from  the  bladder 
may  result  from  the  use  of  radium  alone  as 
well  as  from  operation  or  cautery.  If  the 
malignancy  is  eradicated  so  that  the  fistula 
may  be  repaired  satisfactorily  the  operation 
is  certainly  justified,  but  if  the  patient  is  left 
without  control  of  the  urine  and  with  malig- 
nancy persisting  in  the  edges  of  the  fistula  or 
evident  in  other  places,  the  treatment  cannot 
be  justified.  For  this  reason  the  extent  of  in- 
volvement must  be  studied  carefully  to  make 
sure  that  the  patient  has  some  chance  of 
relief  before  the  additional  risk  is  taken. 
Radium  has  been  a  great  help  in  the  treat- 
ment of  cancer  of  the  cervix  and  ordinarily  it 
can  be  used  without  the  danger  of  injury  to 
the  bladder,  although  there  are  5  cases  in  our 
series  in  which  the  fistuke  followed  the  use  of 
radium  alone. 

The  scar  resulting  from  the  cautery  or 
radium  renders  the  technique  of  the  opera- 
tion much  more  difficult  than  in  the  cases 
wMch  follow  childbirth.    The  scar  from  the 
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TABLE    I.  —Type  of  Urinary  Fistul.e  Operated  on 
FROM  January,  1908,  to  September,  igig 

\'csicovaginaI 67 

\'esico-urcterovaginal  .6 

\'osico-uretcri)-uterinc  .  .        i 

X'esico-uterovaginal.  .  5 

\esico-urethrovaginal  3 


Total 

Age  of  youngest  patient. 
Age  of  oldest  patient.    . 


82 

19  years 

64  years 


T.XRLE  II. —  Causes  of  Fistule 


Cases 

Childbirtli 32  (39 

Operation 50  (61 

Hysterectomy    31  (13 

Percy  cautery  (no  hysterectomy).       4  (   2 

E.xcision  of  cervical  stump 3(0 

Percy  cautery  and  radium  for  re- 
curring cancer  (previous  liyster- 

ectomy) 

.•imputation  of  cervi.x 

Litliolapa.xy  through  urethra  .... 
Puncture  drainage  of  bladder  for 

cystitis 

-Abscess  drained  through  vagina  . . 


3(   -' 
2(0 

2   (    O 

3(° 
2  (  o 


per  cent) 
per  cent) 
in  our  clinic! 
in  our  clinic) 
in  our  clinic) 


in  our  clmic) 
in  our  clinic) 
in  our  clinic  I 

in  our  clinic) 
in  our  clinic! 


Total 50    17 

Shortest   time   between   occurrence 

and  repair 3  weeks 

Longest    time    between    occurrence 

and  repair 24  years 

use  of  the  cautery  is  thick  and  hrm,  and  it  is 
very  troublesome  to  free  the  tissues  so  that  the 
flaps  may  be  approximated  and  sutured.  The 
flaps  tear  readily  so  that  care  must  be  taken 
in  forcing  the  needle  through  them.  The  scar 
resulting  from  the  trauma  of  parturition  is 
much  smaller  and  the  tissues  are  much  more 
pliable  and  easier  to  suture. 

The  apparent  ease  with  which  vesicovag- 
inal fistulae  may  be  closed  is  deceiving  some- 
times and,  unless  definite  principles  are  fol- 
lowed, the  results  will  not  be  uniformly  sat- 
isfactory. Too  many  times.  I  believe,  an  at- 
tempt is  made  to  close  the  opening  before  dis- 
secting the  bladder  wall  well  away  from  the 
vaginal  wall.  In  some  instances  it  may  be 
possible  to  close  the  opening  in  this  manner, 
but  I  agree  with  recent  writers  on  the  sub- 
ject who  emphasize  the  fact  that  the  under- 
lying principle  of  the  technique  of  the  opera- 
tion is  the  separation  of  the  wall  of  the  bladder 
from  the  wall  of  the  vagina.  The  condition 
which  keeps  the  fistula  from  healing  of  its  own 
accord  is  the  fact  that  the  mucous  membrane 


of  the  bladder  and  vaginal  wall  ha\'e  healed 
together,  thus  forming  a  continuous  mucous 
membrane  surface  from  the  l)ladder  to  the 
vagina.  The  first  essential  in  the  treatment 
consists  in  destroying  the  communication,  and 
the  best  manner  of  accomplishing  this  is  com- 
pletely to  dissect  the  bladder  away  from  the 
vagina  as  is  done  in  the  operation  for  the  relief 
of  cystocele.  If  the  mucous  membrane  of  the 
fistulous  tract  is  not  freed  so  that  it  can  be 
turned  into  the  bladder  on  the  one  side  and 
into  the  vagina  on  the  other,  the  communica- 
tion will  almost  certainly  reform.  A  review  of 
our  cases  shows  that  often  several  operations 
have  been  necessary  before  the  fistula  closed 
permanently.  Sixty-eight  per  cent  of  our 
patients  had  been  operated  on  from  one  to 
seven  times  before  coming  to  the  clinic.  In 
most  instances  these  operations  had  apparent- 
ly been  done  well ;  in  others  I  beheve  the  oper- 
ator had  been  deceived  into  performing  an 
operation  by  its  apparent  simplicity.  Un- 
doubtedly a  certain  percentage  of  these 
patients  require  more  than  one  operation, 
and  I  believe  we  are  justified  in  repeatedly 
attempting  to  try  to  close  the  fistula  if  the 
sphincter  muscle  has  not  been  destroyed.  If 
the  urethra  and  the  sphincter  muscle  are  de- 
stroyed, there  is  nothing  to  be  gained  in  oper- 
ating to  close  the  fistula  as  the  urine  will  con- 
tinue to  escape.  At  times  the  urethra  may 
be  destroyed  and  the  sphincter  be  intact;  in 
these  cases  the  operation  should  be  performed 
as  the  absence  of  the  urethra  will  not  cause 
any  great  inconvenience.  In  other  cases  the 
sphincter  may  be  divided  or  torn  by  trauma, 
and  there  is  every  likelihood  that  the  sphinc- 
ter will  functionate  if  it  is  repaired;  therefore 
operation  to  close  the  fistula  and  repair  the 
sphincter  should  be  done.  It  seems  to  me  that 
the  operability  of  these  cases  depends  on 
whether  or  not  there  is  a  sphincter  muscle. 
Even  though  it  is  severed,  any  number  of 
attempts  should  be  made  to  repair  it  before 
the  only  other  feasible  procedure  is  advised, 
that  is,  some  plan  of  diverting  the  urine  to  the 
rectum,  thereby  leaving  it  under  the  control 
of  the  rectal  sphincter;  this  may  be  done  if 
the  sphincter  of  the  bladder  is  completely  de- 
stroyed. Probably  Keen's  plan  is  the  best 
one  to  adopt  in  these  unfortunate  cases,  that 
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is,  to  make  a  large  communication  between 
the  vagina  and  rectum  just  above  the  anal 
sphincter  and  then  close  the  vaginal  outlet. 
In  Keen's  case  the  woman  defa;catecl  and 
urinated  for  more  than  ,55  years  and  men- 
struated for  II  years  by  rectum.  Peterson 
collected  41  cases  in  which  this  operation  was 
performed  with  comparative  success.  In  one 
case  only  the  patient  died  of  a  kidney  infec- 
tion and  that  was  some  months  after  the 
operation;  the  infection  was  not  beheved  to 
be  due  to  the  entrance  of  organisms  from 
the  colon  to  the  bladder. 

The  basis  of  this  review  is  the  78  cases  in 
which  operation  was  done  in  our  clinic  from 
January,  1908,  to  September,  1919'.  In  54 
of  these  cases  it  was  possible  to  close  the  fis- 
tula at  one  operation;  in  16  two  operations 
were  performed,  and  in  i  six  operations  failed 
completely  to  close  the  fistula.  The  fistul- 
ous opening  in  these  cases  varied  from  the 
size  of  a  small  pin-point  to  complete  ever- 
sion  and  prolapse  of  the  bladder.  Complete 
prolapse  of  the  bladder  into  the  vagina  oc- 
curred in  2  cases,  one  following  childbirth  in 
which  several  operations  had  formerly  been 
done,  and  one  following  combined  cautery 
and  radium  treatment  for  cancer  of  the  cer- 
vix. In  the  first  case  the  fistula  was  repaired 
successfully,  but  in  the  second  case  the  repair 
was  not  complete;  the  entire  anterior  part  of 
the  rectum  had  been  destroyed  by  the  use  of 
the  cautery,  and  it  was  impossible  to  keep  the 
lield  of  operation  clean. 

In  75  cases  the  fistulous  opening  was  single; 
in  the  other  3  cases  there  was  more  than  one 
opening.  The  multiple  fistuke  did  not  oft'er 
any  more  difficulties  than  the  single.  A  large 
incision  in  the  vaginal  wall  included  all  the 
openings  and  converted  the  operation  into  a 
single  closure  after  the  openings  into  the 
bladder  had  been  separately  closed. 

The  bladder  sphincter  was  involved  in  10 
cases,  but  it  was  destroyed  in  only  3;  it  was 
repaired  quite  satisfactorily  in  the  7  cases. 

One  of  the  ureters  was  involved  with  the 
vesica!  fistula  in  6  cases.  I  believe  that  it  is 
very  important  to  determine  the  relationship 
of  the  ureters  whenever  it  is  possible.    In  a 

*  I  am  greatly  indebted  to  Dr.  R.  G.  .Andres  for  his  careful  study  of 
our  case  records  and  the  resulting  data. 


T.\BLE  III. —  Oper.atioxs  Elsewhere 

Rep.iir  attempted  before  coming  to  clinic  in..  . .     44  cases 
13  patients  had  had  i  operation. 
15  patients  had  had  2  operations. 
6  patients  had  h.ad  3  operations. 
4  patients  had  had  4  operations. 
3  patients  had  had  5  operations. 
2  patients  had  had  6  operations. 
I  patient  had  had  7  operations. 
Xo  prenous  operation  for  repair  of  the  tistula:      38  cases 


T.\BLE  IV. 

Patients  operated  on  in  the  clinic. .  .  .78 

54  patients  had  i  operation. 
16  patients  had  2  operations. 
4  patients  had  3  operations. 

1  patient  had  4  operations. 

2  patients  had  5  operations. 
I  patient  had  6  operations. 

Inoperable  recurring  carcinoma  of  the  bladder 

ruled  out,  plastic  operation  in 4  cases 

The  fistula;  varied  from  a  verj-  small  opening  to  complete 
eversion  and  prolapse  of  the  bladder. 


TABLE  V. 


•  Extent  of  Ixvolnxmext 


Bladder  sphincter 10  cases 

Bladder  sphincter  completely  destroyed             .  3  cases 

Ureter 6  cases 

Single  fistulse .  79  cases 

Multiple  tistulae 3  cases 

TABLE  VI.  —  T\T>E  OF  Oper.\tion 

Plastic   closure:     Layer   suture:    dissection    of 
fistulous  tract  and  closure;  inversion  of  edges 

by  tension  through  meatus 6q  cases 

Suprapubic  operation 5  cases 

Transplantation  of  the  ureter  3  cases 

L'reter  ligated i  case 

few  instances  the  opening  of  the  ureter  was 
found  close  to  the  edge  of  the  fistula  and  it 
was  possible  to  turn  it  into  the  bladder,  or  at 
least  avoid  injuring  it.  In  several  of  the  cases 
in  which  the  ureter  was  involved  the  supra- 
pubic operation  was  performed;  the  ureter 
was  transplanted  if  it  appeared  to  be  in  good 
condition,  and  the  opening  of  the  vesical  fis- 
tula closed.  In  one  of  these  cases  the  ureter 
was  thickened  and  evidently  had  been  com- 
pletely occluded  for  a  long  time  so  that  it 
seemed  advisable  to  ligate  it. 

In  all  cases  in  which  the  suprapubic  opera- 
tion was  selected,  it  was  selected  for  some 
special  reason;  it  was  not  employed  gener- 
allv  in  vesicovaginal  cases.  The  patients  on 
whom  the  suprapubic  operation  was  per- 
formed have  all  done  well,  and  their  conval- 
escence was  more  favorable  than  might  have 
been  expected.    While  the  suprapubic  opera- 
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Fig.  I.    Dotted  line  indicating  area  around  listula  to  be 
incised. 


tion  offers  a  good  chance  for  cure,  it  also  offers 
a  greater  opportunity  for  infection,  and  should 
not,  therefore,  be  chosen  unless  especially 
indicated.  Our  suprapubic  operations  were 
performed  extraperitoneally. 

Trendelenburg  is  credited  with  having  per- 
formed the  first  suprapubic  operation  for  vesi- 
covaginal fistula  in  1890,  and,  according  to 
Ward,  27  such  operations  were  reported  with- 
in the  next  14  years.  Fewer  operations  have 
been  reported  during  the  past  15  years,  prob- 
ably on  account  of  the  added  risk  of  infection. 

Legueu  has  recently  advocated  the  trans- 
peritoneal vesical  route  for  operation  in  cases  of 
vesicovaginal  fistula.  One  of  his  12  patients 
operated  on  by  this  method  died.  He  claims, 
for  this  method,  wide  exposure  and  every  se- 
curity for  healing  since  in  making  closure  the 
bladder  incision  is  covered  by  peritoneum. 
Such  suprapubic  operations  undoubtedly 
should  be  carried  out  in  some  of  the  very  bad 
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Incision  completed  and  vaginal  wall  retracted. 


cases,  especially  if  the  ureter  and  bladder  are 
traumatized.  In  certain  instances  the  fistulous 
tract  becomes  attached  to  the  pubic  bone  and 
is  thus  held  in  a  most  inaccessible  position, 
making  closure  difficult  by  the  vaginal  route. 
In  some  of  these  cases  the  suprapubic  opera- 
tion can  be  used  to  advantage. 

In  most  instances  cases  of  vesicovaginal 
fistula  can  be  dealt  with  satisfactorily  by 
making  plastic  closure  of  the  fistulous  open- 
ings through  a  vaginal  incision.  If  the  open- 
ing is  small  the  technique  described  by  C.  H. 
Mayo  may  be  followed,  that  is,  inverting  the 
fistula  into  the  bladder.  The  inverted  fistula 
is  held  in  the  bladder  by  tension  on  the  purse- 
string  suture  which  is  pulled  out  through  the 
urethra. 

Dr.  Crenshaw,  of  our  staff,  has  closed  a 
nuiuber  of  small  vesicovaginal  fistuke  by  the 
use  of  the  high  frequency  current.  If  the  fis- 
tula is  small  it  is  well  worth  while  to  try  this 
method  before  attempting  an  operation. 

Before  any  operation  is  undertaken,  an 
effort  must  be  made  to  get  the  tissues  in  the 
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Fig.  3.    Dissection  of  the  wall  of  the  vagina  from  the  wall 
of  the  bladder. 


Fig.  4.    Suturing  the  wall  of  the  bladder. 


best  possible  condition  for  healing.  This  fre- 
quently requires  several  weeks  since  often  the 
mucous  membrane  of  the  vagina,  the  labia, 
and  even  the  skin  of  the  thighs  are  e.xcoriated 
and  infected,  and  contain  deposits  of  salts. 
A  cystoscopic  examination  should  always  be 
made  in  order  to  determine  the  position  of  the 
ureters,  the  presence  or  absence  of  a  sphincter 
muscle,  and  whether  or  not  the  bladder  is 
completely  severed  from  the  urethra.  One  of 
the  greatest  difficulties  encountered  is  trauma 
to  the  vesical  neck.  The  vaginal  operation 
certainly  should  be  chosen  in  all  cases  of 
injury  near  the  neck  of  the  bladder,  the  part 
difficult  to  expose  by  suprapubic  incision,  so 
that  in  such  injuries  this  incision  would  be  dis- 
tinctly contra-indicated.  If  the  opening  in  the 
bladder  is  high  in  the  vaginal  fornix  and  espe- 
cially if  there  is  much  scar  tissue,  as  there  is 
apt  to  be  following  cautery  or  total  hyster- 
ectomy, it  will  be  difficult  to  obtain  sufficient 


exposure  by  vaginal  incision,  and  in  some  in- 
stances it  may  seem  best  to  perform  the  supra- 
pubic operation.  The  listula  can  usually  be 
made  accessible,  however,  so  that  the  opera- 
tion may  be  done  through  the  vagina.  \"ery 
often  the  perineum  is  badly  torn,  and  incision 
into  it  for  exposure  is  not  necessary,  but  if  the 
incision  is  necessary  it  should  be  made  unhesi- 
tatingly, and  the  openings  closed  at  the  com- 
pletion of  the  operation.  One  of  the  chief 
steps  in  this  procedure  is  a  long  incision  in  the 
vaginal  wall  down  to  the  bladder.  Usually 
the  incision  is  begun  immediately  below  the 
sphincter  muscle  and  extended  to  and  through 
the  fistulous  opening,  after  which  the  bladder 
is  separated  from  the  vagina  for  a  consider- 
able distance  (Fig.  i).  I  have  found  it  easier 
to  begin  this  dissection  as  near  the  cervLx  as 
possible  and  to  bring  it  forward  toward  the 
urethra.  Unless  this  step  is  thoroughly  carried 
out,  the  chance  for  a  cure  is  not  good.    If  the 
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Fig.  5.    Suturing  the  wall  o!  the  vagina. 

cervix  has  not  been  removed,  downward  trac- 
tion should  be  exerted  upon  it  as  this  helps 
materially  in  the  exposure  (Fig.  2).  If  the  cer- 
\ix  has  been  removed  and  the  fistula  is  high 
in  the  vagina,  it  may  be  best  to  open  the  per- 
itoneum widely  in  order  freely  to  mobilize  the 
bladder  and  bring  the  fistula  into  view.  Several 
years  ago  Kelly  suggested  opening  the  peri- 
toneum and  I  have  followed  this  method  a  num- 
ber of  times  to  great  advantage.  It  must  be 
remembered  that  loops  of  intestine  are  usually 
caught  in  this  scar  and  are  apt  to  be  injured. 
This  accident  happened  in  one  of  my  opera- 
tions, but  I  was  able  to  repair  the  opening  in 
the  intestine  without  much  trouble.  Ordin- 
arih"  I  do  not  believe  that  it  is  necessary 
to  open  the  peritoneum,  but  in  almost  inac- 
cessible cases  it  is  helpful.  Shght  infection 
may  follow,  although  it  was  not  a  complica- 
tion in  my  cases.  In  one  case  in  which  I  did 
not  open  the  peritoneum  the  patient  developed 
a  faecal  fistula  through  the  vagina,  and  I  was 
obliged  to  repair  it  by  abdominal  procedure. 


Fig.  6.      Closure  of  the  wall  of  the  vagina. 

A  small  curved  ha?mostat  passed  through 
the  urethra  and  into  the  vagina  through  the 
fistula  has  helped  us  most  to  bring  the  fistu- 
lous tract  downward  into  the  dissection.  The 
dissection  of  the  bladder  should  be  carried  on 
until  the  wall  is  loose  and  free  and  until  the 
edges  can  be  easily  approximated  (Fig.  3).  In 
the  cases  of  extensive  injurj'^  this  is  sometimes 
impossible  and  it  then  seems  best  to  close  the 
bladder  opening  as  completely  as  possible 
without  using  tension  on  the  sutures;  com- 
plete closure  can  be  made  later.  If  too  much 
dissection  and  tension  is  employed  the  circu- 
lation to  the  flaps  will  be  reduced,  and 
sloughing  of  the  tissues  will  occur.  Fortu- 
nately many  of  the  tissues  may  be  separated 
without  harm.  It  is  better  to  perform  two  or 
three  operations  than  to  carry  the  procedure 
too  far  at  one  time.  The  opening  in  the  blad- 
der should  be  closed  with  catgut  and  the  edges 
of  the  mucous  membrane  inverted  (Fig.  4). 
The  vaginal  incision  should  be  closed  with 
chromic  catgut  and  all  dead  space  between 
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the  bladder  and  \-agina  obliterated  (Figs.  5  and 
6).  In  case  the  sphincter  has  been  repaired 
or  the  urethra  sutured  back  to  the  bladder  it 
is  best  to  use  fine  silk  sutures  in  addition  to 
the  catgut,  being  cautious  not  to  penetrate  the 
mucous  membrane  with  the  silk. 

A  retention  catheter  is  left  in  the  bladder 
for  from  8  to  10  days,  and  great  care  must  be 
taken  to  make  sure  that  it  drains  properly. 
Patients  should  be  kejit  ((uiet  for  from  12 
days  to  2  weeks. 

There  was  no  mortality  in  this  series  of 
cases,  and  the  ultimate  results  were  very  sat- 
isfactory in  a  large  percentage.  We  have 
recently  received  information  concerning  56 
of  the  78  patients.  Four  state  that  they  have 
derived  no  benefit  from  the  operation;  6  are 
considerably  improved,  although  there  is  still 
slight  incontinence  of  urine.  All  the  other 
patients  are  completely  relieved  and  the  blad- 
der function  is  normal. 

In  conclusion  I  wish  to  emphasize  points 
as  follows: 

1.  Vesicovaginal  hstuke  are  now  more 
common  following  operations  than  following 
childbirth. 

2.  All  vesicovaginal  fistulas  should  be  con- 
sidered operable  as  long  as  the  sphincter 
muscle  of  the  bladder  is  intact  or  can  be  re- 
paired. If  the  sphincter  has  been  completely 
destroyed  it  will  be  necessary  to  consider 
some  other  procedure. 

3.  Sujirapuliic  extraperitoneal  operations 
seem  to  be  indicated  if  the  cystoscopic  exam- 


ination reveals  injury  to  a  ureter  as  well  as 
to  the  bladder,  or  it  may  be  indicated  if  the 
fistulous  tract  is  adherent  to  the  pubic  bone. 

4.  The  plastic  vaginal  operation  consists 
in  completely  separating  the  bladder  from  the 
vagina,  and  closing  the  two  separately  and 
obliterating  all  dead  space. 

5.  A  large  percentage  of  complete  and 
permanent  cures  follow  such  operations. 
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A  CONGENITAL  ANOMALY  OF  THE  DUODENUM  AND   ITS  SURGIC.\L 

SIGNIFICANCE ' 

Bv  LKOXARD  FRF.K.MAX,  M.D..  F.A.C.S.,  Denver,  Colorado 


IN  operating  upon  the  stomach  for  supposed 
occkision  of  its  outlet,  especially  before  the 
extensive  use  of  the  roentgen  ray,  surgeons 
occasionally  were  puzzled  by  finding  a  dilated 
pylorus  and  duodenum  instead  of  a  stenosis. 
Considerable  time  elapsed  before  it  was  recog- 
nized that  partial  chronic  obstruction  of  any 
portion  of  the  intestinal  tract  might  result  in 
"backing-up"  of  the  contents  t)f  the  bowel 
upon  the  stomach,  giving  rise  to  stenotic  and 
other  gastric  symptoms  and  possibly  duo- 
denal ulceration.  I  am  convinced  that  this 
imjxirtant  fact  is  not  kept  in  mind  as  clearly 
as  it  should  be,  thus  leading  to  the  overlook- 
ing of  conditions  that  could  be  corrected  if 
searched  for  intelligently. 

Among  a  multitude  of  possible  obstructive 
lesions  are  those  occurring  at  the  duodeno- 
jejunal angle.  It  will  be  remembered  that 
Lane  described  a  "kink"  sometimes  existing 
where  the  fourth  portion  of  the  duodenum  ap- 
pears from  beneath  the  root  of  the  transverse 
mesocolon  to  the  left  of  the  spine,  to  merge 
into  the  jejunum.  The  duodenum  is  here 
ascending  and  fixed,  owing  to  the  absence  of  a 
peritoneal  covering;  while  the  jejunum  is 
descending,  enveloped  in  jjeritoneum,  and 
free,  thus  giving  rise  to  the  normal  duodeno- 
jejunal angle  (Fig.  i). 

Occasionally,  a  peritoneal  fold  from  the 
colonic  mesentery  (ligament  of  Treitz)  pulls 
on  the  jejunum  and  increases  the  normal  angu- 
lation until  it  becomes  pathologic,  the  condi- 
tion being  perhaps  aggravated  by  contract- 
ing bands.  It  is  obvious  that  when  once 
recognized  the  difficulty  can  be  corrected  by 
dividing  this  fold,  which  is  readily  done  be- 
cause of  its  accessibility. 

I  wish  to  describe  another  form  of  duodeno- 
jejunal kink,  depending  upon  the  persistence 
of  an  embryonic  condition. 

It  will  be  recalled  that  the  adult  normal 
duodenum  swings  in  a  somewhat  angulated 
loop  from  the  pylorus  downward  to  the  right 
of  the  spine,  passing  beneath  the  hepatic  colon 


to  its  pelvic  side.  It  then  runs  directly  across 
the  spine,  beneath  the  superior  mesenteric 
vessels  and  the  mesentery  of  the  small  intes- 
tine and  tmally  ascends  obliquely  toward  the 
left  to  join  the  jejunum  at  the  base  of  the 
transverse  mesocolon. 

During  early  fcetal  life,  and  in  certain  lower 
animals,  the  entire  duodenum  is  covered  by 
peritoneum  and  ])ossesses  an  individual  mesen- 
tery; but  later  the  terminal  three  fourths  loses 
its  peritoneum,  becomes  fixed  in  fibrous  tissue, 
and  attaches  itself  to  the  root  of  the  trans- 
verse mesocolon,  to  the  left  of  the  median  line, 
at  the  duodenojejunal  angle.  This  attach- 
ment ("duodenal  fold")  occurs  early  and  is 
quite  constant. 

In  the  anomaly  under  consideration,  the 
duodenum,  after  passing  beneath  the  colon, 
travels,  as  it  were,  too  far  toward  the  pelvis, 
thus  bringing  the  transverse  portion  an  un- 
usual distance  below  the  mesocolon.  In  addi- 
tion, after  passing  beneath  the  colon,  it  does 
not  become  subperitoneal,  as  it  should,  but 
lies  free  in  the  abdominal  cavity,  with  a  per- 
itoneum and  mesentery  of  its  own,  as  in  the 
fcetal  state  just  mentioned.  But  in  spite  of 
this  freedom,  the  duodenojejunal  angle  often 
remains  firmly  attached  on  the  left  to  the 
root  of  the  mesentery  of  the  transverse  colon 
by  the  duodenal  fold,  thus  suspending  the  in- 
testine and  possibly  kinking  it  at  the  point  of 
suspension  (Fig.  2).  A  certain  amount  of 
twisting  of  the  bowel  may  contribute  to  the 
tendency  to  obstruction,  as  may  likewise  the 
inclination  of  the  root  of  the  mesentery  of  the 
small  intestine  to  push  downward  the  free 
duodenal  loop,  especially  if  tilled. 

The  peculiarity  is  of  course  congenital,  but 
we  may  assume  that  it  can  increase  with  age, 
because  of  thickening  and  contraction  of  the 
suspending  ligament,  until  partial  obstruction 
finally  appears.  This  leads  to  hypertrophy  and 
dilatation  of  the  duodenum,  with  stagnation 
of  its  contents,  and  eventually  to  widening 
of  the  pylorus  and  alterations  in  the  stomach. 


1  Read  before  the  Western  Surgical  .Association,  Kansas  City,  December  6,  1919. 
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Fig.  I.  /.stomach;  2and  ~.  duodenum;  j  and.;/,  severed 
ends  of  transverse  colon,  removed  to  show  root  of  meso- 
colon; 5.  mesenterj-  of  small  intestine;  6,  duodenojejunal 
angle;  S,  ascending  colon. 

The  symptoms  so  closely  resemble  those  of 
duodenal  ulcer  with  pyloric  obstruction  that  a 
correct  diagnosis  is  hard  to  make  without  help 
from  the  X-ray.  and  even  then  certainty  is  not 
apt  to  be  obtained  short  of  an  exploratory  in- 
cision. In  operating,  however,  it  is  important 
to  bear  the  possibility  of  the  trouble  in  mind, 
for  "what  we  don't  think  of  we  may  not  see. "' 

The  surgical  treatment  may  be  difficult  be- 
cause of  certain  more  or  less  awkward  com- 
plications. 

1.  The  lesion  is  deeply  situated,  being  due 
to  a  firm  adhesion  pulling  the  gut  down  to  the 
root  of  the  colonic  mesentery,  the  embarrass- 
ment often  being  further  increased  by  the 
location  of  the  incision,  which  is  usually  to 
the  right  of  the  spine,  while  the  kink  is  to 
the  left. 

2.  The  inferior  mesenteric  vein  and  left 
colic  artery  he  just  external  to  the  kink  and 
might  be  injured  if  care  is  not  exercised. 
Hence  one  should  cautiously  strip  the  per- 
itoneum bluntly  from  the  surface  of  the  bowel, 
rather  than  attempt  to  divide  the  ligament 
with  knife  or  scissors,  taking  care  that  the  gut 
is  not  perforated  during  the  manipulation. 
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Fig.  2.  /.stomach;  2,  first  portion  of  duodenum;  jiand./, 
severed  ends  of  trans\'erse  colon,  removed  to  show  root  of 
mesocolon;  ■;,  "kink"  at  duodenojejunal  angle;  6.  jeju- 
num; 7,  free  duodena!  loop  (length  exaggerated  in  draw- 
ing) passing  beneath  mesenter\'  of  small  intestine. 

3  The  completion  of  the  procedure  ex- 
poses a  raw  intestinal  surface  which  may  be 
quite  large,  and  requires  attention  in  order  to 
prevent  troublesome  adhesions.  Sometimes 
the  edges  of  the  torn  peritoneum  can  be  so 
stitched  together  as  to  cover  the  denuded  area 
without  compromising  the  lumen  of  the  bowel ; 
occasionally  it  may  be  desirable  to  use  a  free 
omental  graft,  as  I  have  done  in  one  instance. ^ 

Since  my  attention  has  been  called  to  this 
subject  I  have  operated  upon  sLx  of  these  duo- 
denal obstructions.  In  no  one  of  them,  in 
spite  of  the  X-ray,  was  the  diagnosis  made  pre- 
vious to  the  operation,  the  real  trouble  being 
discovered  only  after  a  lesion  near  the  pylorus 
had  been  excluded. 

SUMM.'VRY 

Partial  occlusion  of  the  duodenum  at  the 
duodenojejunal  angle,  simulating  pyloric  ob- 
struction, occasionally  occurs  from  the  per- 
sistence of  a  condition  normally  existing  in 
ftt'tal  life.  In  this,  the  duodenum,  instead  of 
appearing  in  the  abdominal  cavity  from  be- 
neath the  transverse    mesocolon   to  the  left 

'  Dr.  C.  U.  Collins  has  short<ircuited  the  obstruction  by  anas'.omosing 
the  ascending  portion  oi  the  duo<lenal  loop  to  the  jejunum,  which 
occasionally  may  be  advisable. 
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of  the  spine,  as  il  should,  emerges  to  the  right, 
its  transverse  and  ascending  portions  possess- 
ing a  peritoneal  covering  and  mesentery  of 
their  own,  similarly  to  the  rest  of  the  small 
intestine,  instead  of  being  taxed  in  fibrous  tis- 
sue, as  is  normally  the  case.  At  the  duodeno- 
jejunal angle.  ht)\vever,  the  bowel  is  hung  up 
to  the  root  of  the  colonic  mesentery  by  a  tirm 
adhesion   (duodenal   fold  of   foetal   life),   the 


"kink"  thus  [jroduced  Ijeing  intensified  by 
the  downward  pull  of  the  free  duodenal  loop. 
This  kink  is  deeply  situated  and  in  freeing  it 
care  must  be  taken  not  to  injure  the  bowel,  the 
inferior  mesenteric  vein  or  the  left  colic  ar- 
tery. A  considerable  denudation  of  the  gut 
may  be  necessary,  which  should  l)e  covered 
either  by  reuniting  the  peritoneum  or  by 
means  of  a  free  omental  graft. 
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STATISTICS    OF    OPERATION    OF    ENDO- 
ANEURISMORRHAPHY 

^T  different  times  I  have  pubUshed  de- 
/  \  tailed  statistics  of  the  operation  of  endo- 
-^  *■  aneurismorrhaphy  in  all  its  phases,  the 
tirst  systematic  description  being  given  in  the 
Transactions  of  the  American  Surgical  Asso- 
ciation, in  1902,  which  included  the  first  case 
operated  upon  by  my  method,  dating  back  to 
March  30,  1888.  The  most  complete  report 
was  presented  before  the  International 
Medical  Congress,  London,  August,  1Q13,  in 
which  was  included  a  detailed  and  classified 
account  of  225  cases.  This  report  was  buried 
in  the  transactions  of  the  congress  and  there- 
fore received  but  little  publicity.  The  list  of 
operations  and  results  up  to  December  31, 
191 5,  presented  at  the  Muetter  Lecture, 
Philadelphia,  increased  the  number  of  report- 

NoTE. —  The  spelling  of  the  word  "endoaneurismor- 
rhaphy"  as  given  in  this  article  is  in  accordance  with  the 
classical  orthography  of  the  dictionaries.  In  revifing  the 
proof.  Dr.  JIatas  writes  that  he  regards  this  spelling  of 
the  word  as  archaic  and  has  personally  abandoned  it  in 
favor  of  the  contracted  word  "endoaneurismoraphy" 
which  is  equally  descriptive  and  faithful  to  it.-^  Greek 
origin,  but  much  simplified  by  the  elimination  of  unneces- 
sary consonants  in  accordance  with  the  rules  of  the  Car- 
negie Spelling  Board. — Editor. 


ed  cases  available  for  statistical  purposes,  to 
289.  The  diversion  of  professional  interests 
created  by  the  world  war  suspended  the 
further  collection  of  statistical  material. 
Nevertheless,  I  have  been  able  to  add  2&  new 
cases  (chiefly  personal  and  American)  from 
July  I,  1916,  to  September,  1919,  increasing 
the  total  list  to  317  cases. 

It  has  given  me  much  pleasure  to  find  that 
the  method  of  intra-aneurismal  suture  has 
been  found  very  satisfactory  in  the  treatment 
of  war  aneurisms,  both  arterial  and  arterio- 
venous in  the  cases  in  which  it  has  been  ap- 
plied. The  method  has  been  used  by  many 
foreign  surgeons  in  the  belligerent  armies, 
who,  though  applying  the  intrasaccular  suture 
on  the  principles  which  I  and  my  co-workers, 
have  long  advocated,  have  not  always  given 
credit  to  its  American,  or  even  its  antebellum 
origin.  I  regret  that  in  spites  of  the  numerous 
articles  published,  a  lamentable  ignorance  is 
displayed,  especially  by  foreign  writers  in 
regard  to  the  underlying  principles  and  simple 
technique  of  the  methods  of  intrasaccular 
suture  embraced  under  the  term  endo- 
aneurismorrhaphy.  I  feel  that  it  is  due  my 
many  friends  and  to  the  contributors  to  the 


1  This  .irticle  is  a  summary  of  an  original  paper  read  by  Dr.  Matas  before  the  Southern  Surjjical  .\ssociation  (m  New  Orleans.  December  i6-i8, 
igig),  upon  (r)  "Personal  Experiences  and  Observations  on  the  Treatment  of  Arteriovenous  Aneurisms  by  the  Intrasaccular  Method  o[  Suture, 
Endo-Aneurismorrhaphy,  with  special  Reference  to  the  Transvenous  Route,"  and  '3)  a  summary  of  "Statistics  of  the  Operation  of  Endo-.\neuris- 
morrhaphy,"  and  is  a  discussion  of  a  paper  by  Dr.   Gaston  Torrance  on    "Femoral   .Aneurism." 
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statistics  of  the  operation  that  some  account 
of  the  statistical  progress  be  made.  To  this 
end  a  tabulated  summary  of  the  unpublished 
report  which  I  presented  at  the  Muetter 
Lecture  in  Philadelphia  is  given.  This  report 
does  not  include  the  group  of  cases  which  have 
accumulated  since  that  date  and  to  which  I 
shall  briefly  refer  after  reading  the  table. 

The  total  number  of  cases  of  endo-aneuris- 
morrhaphy  reported  up  to  December  31, 
1915,  at  the  ]Muetter  Lecture,  Philadelphia, 
including  the  225  previously  reported  at  the 
International  Medical  Congress  of  London, 
August  1913,  is  shown  in  Table  L 

TABLE    I 

Total  ca.'^es  up  to  December  31.  igi  5 2S9 

Kliminating  6  cases — 4  fatal  inoperable  aortic  aneurisms  and  2 

accidental  deaths,  leaves  a  total  of 2S3 

Deaths- 13,  or    4.5  per  cent 

Operative  cures  and  recoveries 270,  or  05-4  per  cent 

Cases  ol  gangrene 12,  or    4.2  per  cent 

Secondar>'  haemorrhages 6,  or    2.1  per  cent 

Of  2S9  operations  there  were  of  the 


Obliterative  t>'pe. . 
Restorative  type . . . . 
Reconstructive  type. 


Cases 
■■193 
...65 
...31 


Per 

Cent  Deaths 
66.8         10 
22.5  2 

10.7  r 


Per  Can-  Per 

Cent  grene  Cent 

5-3  9  46 

30  I  IS 

3.2  2  6.4 


These  operations  cover  all  the  large  surgical 
arteries,  including  the  abdominal  aorta. 
Fully  86.1  per  cent  involve  the  arteries  of  the 
lower  extremity,  including  the  external  iliac; 
of  the  popliteal  aneurisms  there  were  154 
cases,  or  53.2  per  cent;  of  femoral  aneurisms, 
61  cases,  or  2 1. 1  per  cent,  of  the  whole.  If  the 
popliteal  group  is  selected  as  one  of  the  most 
certain  tests  for  all  aneurism  operations,  we 
find  that  it  has  been  performed  in  all  the  three 
t)Tpes  of  endo-aneurismorrhaphy,  154  times. 
Of  these,  103  were  obUterative  operations 
followed  by  6  cases  of  gangrene,  or  5.2  per 
cent;  2  secondary  haemorrhages,  or  1.3  per 
cent;  2  relapses  in  the  reconstructive  group  or 
1.3  per  cent,  one  of  which  was  cured  by  a 
secondary  obliterative  suture.  In  the  154 
popliteal  operations  there  was  only  one 
death,  or  0.6  per  cent  mortahty.  and  8  cases 
of  gangrene,  or  5.2  per  cent.  The  total  num- 
ber of  failures  from  all  causes,  including  the  8 
cases  of  gangrene,  was  10,  or  6.4  per  cent. 
Five  cases  of  gangrene  occurred  after  the 
obhterative  operation,  i  in  the  restorative 
group,  and  2  in  the  reconstructive.  The  total 
recoveries  as  to  Ufe  were  143,  or  99.3  per  cent, 
and  the  total  operative  successes  as  to  cure  of 


the  aneurism  with  good  functional  results  as 
to  life  and  limb,  93.6  per  cent. 

The  results  obtained  by  combining  all  the 
operations  performed  on  the  aneurisms  of  the 
lower  extremity,  including  the  external  ihac, 
iliofemoral,  femoral,  popliteal  and  tibials, 
were,  up  to  January  i,  1916,  in  246  cases,  230 
cures  and  16  failures,  or  6.5  per  cent  from  all 
causes.  Since  January  i,  1916,  up  to  Septem- 
ber, 1919,  the  author  records  28  additional 
cases,  exclusive  of  a  considerable  number  of 
operations  performed  during  the  war  by 
foreign  surgeons  which  have  not  been  tabulat- 
ed. Of  these  28  endo-aneurismorrhaphies, 
17  were  obUterative,  7  restorative,  and  4 
reconstructive.  In  these  groups  are  included 
7  aneurisms  of  the  neck,  and  upper  extremities, 
5  femoral,  16  popliteal,  with  i  death  which 
happened  in  an  exsanguinated  subject,  oper- 
ated upon  in  extremis,  after  rupture  of  an 
aneurism.  There  were  no  cases  of  gangrene. 
There  was  one  case  of  secondary  heemorrhage 
following  a  catgut  suture,  cured  by  an  ob- 
Hterative  operation  with  silk.  These  addi- 
tional cases  increase  our  total  collective  list  to 
317  endo-aneurismorrhaphies  up  to  Septem- 
ber, 1919,  of  which  81  were  performed  in  New 
Orleans  and  in  the  state  of  Louisiana,  includ- 
ing 46  operations  by  the  writer.  These  do 
not  include  19  carotid,  subclavian,  innomin- 
ate, ihac,  and  iliofemoral  aneurisms,  and  cervi- 
cal tumors  requiring  the  extirpation  of  the 
common  carotid,  which  were  treated  by  the 
writer  on  the  Halsted  principle,  either  with  the 
adjustable  Matas-Allen  aluminum  band,  ap- 
plied proximally  in  the  continuity  of  the  vessel 
on  the  Hunterian  plan,  or  by  combining  the 
band  with  the  direct  suture  of  the  arterio- 
venous communication  by  the  transvenous 
route.  In  all  of  these,  complete  operative 
cures  were  obtained,  with  the  exception  of  2 
deaths  from  intercurrent  or  accidental  com- 
plications (coronary  heart  disease  and  mesen- 
teric thrombosis).  These  19  cases  do  not 
include  16  adchtional  apphcations  of  the  band 
distaUy,  or  on  the  Brasdor  plan,  to  the  com- 
mon carotid  and  subclavians,  either  simul- 
taneously or  consecutively,  for  the  palliation 
of  advanced  aortic  and  innominate  aneurisms, 
in  which  decided  reUef  was  obtained  in  ap- 
proximately 30  per  cent  of  the  cases.     At  this 
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meeting  4  cases  of  endo-aneurismorrhaphy 
were  added  by  Gaston  Torrance,  of  Birming- 
ham, Alabama;  4  by  A.  C.  Scott,  of  Temple, 
Texas;  i  by  Shelton  Horsley,  of  Richmond. 
Virginia;  and  i  by  C.  C.  Coleman,  of  Rich- 
mond, Virginia  —  in  all  10  successful  cases, 
which  increases  the  total  number  to  327  cases 
operated  upon  by  my  technique. 

PERSONAL  EXPERIENCES  AND  OBSERVATIONS 
IN  THE  TREATMENT  OF  ARTERIOVENOUS 
ANEURISMS  BY  THE  INTRASACCULAR  METH- 
OD OF  SUTURE,  ENDO-ANEURISMORRHAPHY, 
WITH  SPECIAL  REFERENCE  TO  THE  TRANS- 
VENOUS    ROUTE 

In  the  preceding  pages  the  surgical  cure  of 
arterial  aneurisms  by  intrasaccular  suture 
has  been  discussed.  Now  I  desire  to  call 
attention  to  the  advantages  of  the  principles 
of  endo-aneurismorrhaphy  as  apphed  to 
arteriovenous  lesions. 

The  records  of  the  world  war  have  not 
only  confirmed  the  experience  of  military 
experts  that  the  coincident  injury  of  the 
arteries  with  their  satelhte  veins  is  one  of  the 
most  frequent  and  characteristic  injuries  of 
the  blood  vessels  in  modern  warfare,  but  they 
have  shown  that  such  injuries  have  exceeded 
the  number  in  any  previous  war.  At  the  front, 
24.7  per  cent  of  the  wounded  required  special 
attention  for  injuries  of  the  blood  vessels, 
and  at  the  base  hospitals  2  per  cent  of  the 
wounded  were  admitted  for  the  treatment 
of  traumatic  aneurisms.  This  was  due  to  the 
imprecedented  preponderance  of  artillery 
and  machine  gun  tire.  Of  these  vascular 
injuries  fully  50  per  cent  and  more  involved 
both  the  artery  and  vein.  The  methods  of 
treatment  varied  with  the  different  bellig- 
erents. The  Germans  preferred  to  treat  their 
cases  by  either  lateral  or  circular  suture,  the 
French  by  extirpation  and  quadruple  liga- 
tion, and  the  British  usually  by  quadruple 
ligation  with  or  without  extirpation.  While 
the  Germans  advocated  early  operations, 
within  the  first  3  weeks,  the  Allies  delayed  all 
operations,  especially  in  arteriovenous  lesions, 
until  the  collateral  circulation  had  tune  to 
become  fully  established.  In  the  last  years 
of  the  war,  the  British  and  French  reports 
showed  a  more  frequent  application  of  the 


suture,  but  still  these  cases  were  in  the 
minority. 

There  is  no  single  method  of  technique  that 
is  applicable  to  all  varieties  of  arteriovenous 
aneurisms  as  these  are  met  in  practice.  Some 
few  of  these  aneurisms  are  susceptible  of 
spontaneous  cure;  some  are  wonderfully  well 
tolerated  and  do  not  call  for  any  surgical 
treatment  whatever,  and  still  a  few  others, 
of  long  standing,  are  of  such  a  forbidding 
character  that  they  scarcely  justify  any 
surgical  intervention  whatever.  The  large 
majority,  however,  ultimately  come  to  opera- 
tion on  account  of  disabling  sequelae  and  com- 
plications. The  modern  operations  should 
always  aim  at  conservatism.  The  operator 
should  always  approach  these  cases  with  the 
intention  of  at  least  saving  the  artery.  There 
are,  however,  and  always  will  be,  cases  in 
which  the  conservative  principle  of  suture, 
which  aims  at  the  restoration  of  the  functional 
integrity  of  the  blood  vessels,  will  have  to 
yield — in  the  presence  of  insurmountable  and 
forbidding  anatomical  and  pathological  ob- 
stacles— to  the  radical  methods  of  hgation  and 
extirpation,  which  are  also  to  be  regarded  as 
conservative  whenever  they  accomplish  their 
purpose  (cuire)  with  the  saving  of  limb  and 
life. 

But  the  e.xperience  of  the  author  has  proved 
to  him  that  by  the  adoption  of  new  technical 
suggestions,  such  as  exhibited  in  tliis  paper, 
the  opportunities  for  the  application  of  a 
conservative  suture  technique  can  be  much 
enlarged,  thereby  reducing  very  considerably 
the  number  of  radical  ligations  and  extirpa- 
tions which  have  been  undoubtedly  performed 
with  unnecessary  frequency  and  severity  in  the 
past,  not  only  in  recent  mihtary  practice  of 
this  war,  but  in  the  current  civilian  practice 
of  the  day. 

In  reviewing  the  anatomy  or  morphology 
of  arteriovenous  aneurisms,  I  wish  to  call 
attention  to  several  erroneous  conceptions 
that  are  still  found  in  the  textbooks  in  regard 
to  so-called  varicose  aneurisms.  The  old 
classical  idea  that  an  intermediary  pseudo  sac 
is  interposed  between  the  artery  and  the  vein 
is  an  exceptional  finding  and  not  the  rule. 
The  wounded  vessels  are  usually  not  detached 
or  separated,  their  contiguity  or  parallelism 
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is  not  disturbed  and  the  adventitious  sac 
which  communicates  with  the  vessel  is  placed 
either  in  front  or  behind  them,  and  only  ex- 
ceptionally between  them. 

The  most  frequent  arteriovenous  lesion  is 
the  aneurismal  varix  (varix  aneurismaticus) 
the  simple  "  phlebarterie "  of  Broca,  in  which 
contiguous  vessels  communicate  by  a  direct 
arteriovenous  fistula.  These  constitute  more 
than  50  per  cent  of  the  cases  in  war  and  in 
peace;  and  this  is  fortunate  from  the  opera- 
tive point  of  view,  because  they  are  most  easily 
cured  by  the  simple  closure  of  the  orifice  of 
communication  through  the  vein.  The  method 
of  approach  by  the  transvenous  route  (Matas- 
Bickham  procedure)  accomplishes  the  one 
essential  for  the  cure  of  arteriovenous  aneu- 
risms; viz.,  the  complete  exclusion  of  the 
arterial  from  the  venous  lumen,  and  thus 
restores  the  two  blood  streams  to  their  normal 
channels,  with  the  least  disturbance  and  the 
minimum  trauma. 

This  method  of  curing  aneurismal  varices 
is  a  direct  derivative  of  the  method  of  endo- 
aneurismorrhaphy  in  its  restorative  type,  as 
applied  to  arterial  aneurisms,  in  1902,  but 
which  I  practiced  as  far  back  as  March  30, 
1888.  The  application  of  the  endo-aneurismal 
suture  to  arteriovenous  aneurisms  was  first 
suggested  and  described  by  the  author's 
friend  and  former  associate,  W.  S.  Bickham, 
now  of  Xew  York,  in  a  well-illustrated  paper 
published  in  the  Annals  oj  Surgery,  for  May, 
1904,  and  was  again  presented  in  all  its 
phases  in  Bickham  s  Operative  Surgery  (3d  ed., 
1908)  under  the  heading:  "Operations  for  the 
radical  cure  of  arteriovenous  aneurisms,  with 
preservation  of  circulation  in  the  artery  and 
vein  (Matas -Bickham  operation)." 

In  a  personal  experience  of  205  surgical 
interventions  upon  the  large  vessels,  I  have 
recorded  24  cases  of  arteriovenous  injuries  of 
different  types,  in  which  I  have  used  various 
methods  of  treatment.  In  this  group  the 
principle  of  endo-aneurismorrhaphy  was  used 
in  12  cases,  viz.,  common  carotid,  i;  external 
iliac,  i;  common  and  superficial  femoral,  8; 
peroneal  vessels,  i;  subclavian,  i.  In  all  of 
these  the  intrasaccular  suture  was  apphed  to 
obliterate  the  orifice  of  communication,  either 
by  suturing  all   the  orifices  communicating 


with  the  pseudo  sac  in  varicose  aneurisms,  or, 
in  aneurismal  varices  by  opening  the  sac 
formed  by  the  dilated  vein,  and  closing  the 
fistula  on  the  venous  side  (intravenously). 
This  procedure  was  followed  by  the  ligation 
of  the  vein  and  its  obliteration  immediately 
above  and  below  the  sutured  anastomosis; 
or  by  detaching  the  vein  from  the  artery  after 
the  obliteration  of  the  orifice  of  communica- 
tion had  been  accomplished  by  intravenous 
suture.  The  first  chnical  application  of  the 
transvenous  route  as  a  means  of  closing  an 
arteriovenous  fistula  in  the  femoral  vessels, 
on  the  Bickham-Matas  principles  was  done 
by  H.  B.  Gessner,  the  author's  associate,  on 
May  30,  1908.  J.  Chalmers  Da  Costa,  of 
Philadelphia,  cured  a  popliteal  varix  by  the 
same  procedure,  with  same  modifications,  in 
October,  1910.  The  author  followed  iu  a 
formidable  case  of  jugulocarotid  aneurism  of 
15  years'  standing,  in  191 2,  though  he  apphed 
the  suture  to  arteriovenous  lesions  by  other 
methods  as  early  as  1900.  Then  followed  a 
number  of  other  cases,  in  his  practice  and  that 
of  his  associates,  which  gave  him  added  oppor- 
tunities to  satisfy  himself  of  the  great  tech- 
nical value  of  the  transvenous  route  in 
dealing  with  aneurismal  varices,  and  of  the 
intrasaccular  suture  in  the  so-called  varicose 
variety. 

The  war  with  its  vast  opportunities  for  the 
development  of  the  resources  of  vascular 
surgery,  has  yielded  a  comparatively  small 
number  of  cases  in  which  the  transvenous 
route  has  been  successfully  utilized  for  the 
treatment  of  aneurismal  varices.  (Pearson, 
of  Dublin,  1916;  LeFort,  Paris,  1917;  Lecene, 
Paris,  1917;  and  a  few  British  surgeons  men- 
tioned by  Sir  George  Makuis,  including  his 
own  cases,  in  his  recent  and  excellent  mono- 
graph on  Gunsliot  Injuries  of  the  Blood  Vessels, 
1919.)  All  of  these  observers  extol  the  method 
for  its  simphcity  and  efficiency.  Alakins  gives 
the  transvenous  route  his  unequivocal  en- 
dorsement as  the  best  method  of  curing  pure 
aneurisrrial  varices.  All  these  writers  seem 
to  have  come  to  the  realization  of  the  sim- 
phcity and  value  of  this  method  rather  late 
in  their  war  experience,  and  with  the  excep- 
tion of  Lecene  and  Forgue  do  not  appear  to  be 
aware  of  its  antebellum  or  American  origin. 
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THE   TREATMENT   OF   DUODENAL   FISTULA 

By  STUART  McGUIRE,  M.D.,  F.A.C.S..  Richmond,  Virginia 


THE  increase  in  surgery  and  the  more 
radical  work  now  being  done  in  the 
upper  right  abdomen  has  undoubtedly 
been  attended  by  the  production  of  many 
cases  of  traumatic  duodenal  fistula.  While 
the  aggregate  number  is  large,  no  considerable 
number  has  developed  in  the  practice  of  any 
one  surgeon,  hence  very  httle  has  been  written 
on  the  subject.  This  is  to  be  regretted  as  the 
condition  is  a  serious  one  and  the  best 
method  of  dealing  with  it  has  not  yet  been 
clearly  settled. 

A  duodenal  fistula  usually  follows  an  opera- 
tion on  the  duodenum  or  an  injury  to  the 
duodenum  in  the  course  of  an  operation  on 
the  gall-bladder  or  kidney.  Such  fistula; 
sometimes  develop  immediately  but  more 
often  are  first  noted  4  or  5  days  after  an  opera- 
tion at  a  time  when  the  patient  is  supposed 
to  be  out  of  danger.  This  is  due  to  stitches 
giving  way  or  to  tissue  strangulated  by  a  lig- 
ature or  forceps  undergoing  sloughing.  The 
discharge  of  duodenal  and  stomach  contents 
may  begin  gradually  and  be  small  in  amount, 
or  it  may  begin  suddenly  and  comprise  all 
Uquids  and  food  taken  by  mouth  and  all  the 
secretions  of  the  stomach,  fiver,  and  pancreas. 
If  the  fistula  is  small  and  the  discharge  is 
scant  the  opening  may  close  spontaneously 
and  the  patient  recover,  but  usually  the  de- 
structive action  of  the  digestive  secretions 
causes  the  fistula  to  enlarge,  and  unless  there 
is  surgical  intervention  the  patient  dies.  The 
excoriative  eft'ect  of  the  discharges  on  the 
wound  and  adjacent  skin,  the  inabifity  to  re- 
tain nourishment  taken  by  mouth,  and  above 
all  the  rapid  loss  of  body  fluids  causes  the 
patient  to  lose  strength  and  weight  in  an 
alarming  way.  Often  in  a  few  hours  the  facial 
expression  is  so  changed  and  the  tissues  of  the 
body  are  so  shrunken  that  it  is  difficult  to 
realize  that  it  is  the  same  individual. 

There  are  few  conditions  in  surgery  that 
require  more  courage  and  wisdom  properly 
to  meet;  courage  because  a  prompt  operation 
must  be  done  under  unfavorable  conditions 


on  a  patient  who  is  thought  to  be  safely  con- 
valescent, and  wisdom  because  the  best  sur- 
gical procedure  is  not  settled  and  different 
methods  have  to  be  adopted  to  meet  different 
indications. 

If  the  discharge  is  small  or  moderate  in 
amount  and  the  patient's  general  condition  is 
good  the  fistulous  opening  may  be  plugged 
with  gauze,  little  or  no  food  or  drink  given  by 
mouth,  and  the  patient  sustained  by  nutritive 
enemata  with  the  hope  that  the  opening  in 
the  duodenum  may  heal  spontaneously.  This 
conservative  plan  of  treatment  should  not  be 
continued  if  the  patient  loses  strength  rap- 
idly, but  more  radical  measures  should  be 
resorted  to  before  it  is  too  late. 

Direct  attack  and  suture  of  the  opening  in 
the  duodenum  is  feasible  in  some  cases  but  is 
hopeless  in  others.  If  the  fistula  has  followed 
a  nephrectomy  and  is  due  to  injury  inflicted 
on  the  posterior  wall  of  the  bowel,  then  the 
plan  suggested  and  practiced  by  W.  J.  Mayo 
is  the  logical  one.  The  abdomen  should  be 
opened  by  an  upper  right  rectus  incision  and 
the  duodenum  exposed  by  retracting  the  gall- 
bladder and  Hver  up  and  drawing  the  hepatic 
flexure  and  transverse  colon  down.  An  incis- 
ion is  then  made  through  the  peritoneum  to 
the  outer  side  of  the  duodenum  and  the  bowel 
carefully  separated  from  its  posterior  attach- 
ment. When  the  fistulous  opening  is  exposed 
it  can  be  easily  and  securely  sutured. 

If  the  fistula  is  on  the  anterior  wall  of  the 
duodenum  and  has  occurred  as  a  complica- 
tion after  an  operation  on  the  gall-bladder  or 
stomach,  the  conditions  render  an  attempt  at 
direct  closure  almost  hopeless.  The  presence 
of  infection  makes  manipulations  dangerous, 
the  existence  of  adhesions  makes  exposure 
difficult,  and  the  inflamed  and  necrotic  state 
of  the  bowel  wall  makes  satisfactory  coapta- 
tion with  sutures  impossible. 

Deaver  and  others  have  dealt  with  the  con- 
dition just  described  by  doing  a  posterior 
gastro-enterostomy  with  or  without  closure  of 
the  pylorus.    Tliis  side-tracks  the  opening  in 
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the  duodenum  and  prevents  the  escape  from 
the  intestinal  tract  of  fluids  taken  by  mouth. 
The  operation  is  especially  advisable  when  the 
tistula  is  the  result  of  an  ulcer  of  the  duodenum, 
as  it  not  only  meets  the  immediate  indications 
but  also  eventually  cures  the  primary  disease. 
It  is  an  operation  of  some  magnitude,  how- 
ever, and  cannot  be  done  without  risk  on  a 
seriously  ill  patient,  and  it  results  in  an  ana- 
tomical abnormality  that  is  to  be  regretted  in 
many  cases. 

Recently  I  had  a  large  duodenal  fistula 
suddenly  develop  in  a  woman  whose  condi- 
tion was  such  that  a  gastro-enterostomy 
could  not  be  considered.  The  emergency  was 
met  by  doing  a  simple  jejunostomy  and  feed- 
ing her  by  the  introduction  of  food  into  the 
intestines  at  a  point  below  the  listulous  open- 
ing. The  procedure  may  not  be  original  but 
I  can  find  no  reference  to  it  in  the  superficial 
examination  I  have  been  able  to  make  of  the 
literature  of  the  subject,  and  I  have  therefore 
decided  to  report  the  case. 

Mrs.  B.,  age  32,  entered  St.  Luke's  Hospital, 
July  21,  loio.  She  was  very  much  emaciated, 
deeply  jaundiced  and  had  pulse  and  temperature 
indicating  septic  infection.  She  said  that  S  months 
before  admission  she  had  a  sudden  attack  of  ab- 
dominal pain  that  was  shortly  followed  by  jaundice 
which  had  persisted  with  little  or  no  variation.  Four 
months  ago  she  had  been  subjected  to  an  operation, 
but  the  surgeon  had  not  been  able  to  locate  and 
relieve  her  trouble.  He  told  her  that  he  found  and 
separated  many  adhesions  about  the  liver  but  that 
he  could  not  palpate  a  stone,  and  therefore  did  not 
open  the  gall-bladder  or  common  duct. 

The  patient's  general  condition  made  her  a  bad 
surgical  risk  but  as  it  was  evident  she  would  die  un- 
less she  was  given  relief,  an  operation  was  undertaken 
after  acquainting  the  family  with  the  danger;. 

The  abdomen  was  opened  through  the  scar  of  the 
old  incision  in  the  upper  right  rectus.  As  antici- 
pated, dense  and  widespread  adhesions  were  found 
which  were  carefully  and  systematically  separated. 
A  small  thick  waUed  gall-bladder  containing  several 
stones  was  finally  reached,  but  in  freeing  it  a  hole 
was  torn  in  the  duodenum.  As  it  was  thought  the 
opening  might  prove  of  use  in  the  course  of  the  opera- 
tion it  was  not  closed  at  the  time  but  plugged  with 
a  piece  of  gauze.  The  common  duct  was  ne.xt  lo- 
cated. It  did  not  contain  a  stone  and  was  not  dilated 
as  had  been  expected  but  was  empty  and  contracted. 
It  was  opened  and  a  probe  passed  down  it  to  the  duo- 
denum where  it  could  be  seen  emerging  at  the  am- 


puOa  of  Vater.  The  probe  was  then  passed  up 
toward  the  liver  and  a  stone  was  found  at  the  bifur- 
cation of  the  hepatic  ducts.  The  stone  was  extracted 
and  there  was  at  once  a  copious  flow  of  bile.  The 
gall-bladder  was  removed,  the  opening  in  the  duo- 
denum sutured  with  a  double  row  of  chromic  catgut 
stitches  and  the  common  duct  drained  by  a  tube 
sewed  in  its  lumen  with  protective  gauze  and  rubber 
tissue  placed  about  it. 

The  patient  stood  the  dilEcult  and  rather  pro- 
longed operation  unusually  well  and  her  progress  for 
a  time  was  very  satisfactor>'.  On  the  ninth  day, 
however,  there  was  a  sudden  and  profuse  discharge 
of  gastric  contents  through  the  incision,  and  it  was 
e\'ident  that  the  catgut  sutures  in  the  duodenum  had 
given  way  and  a  large  duodenal  fistula  had  resulted. 
Water  and  liquid  food  taken  by  mouth  escaped 
through  the  wound  almost  as  rapidly  as  swallowed 
and  the  patient's  condition  soon  became  desperate. 
She  seemed  actually  to  shrivel  and  shrink  whUe 
under  obser\'ation.  It  was  ob\dous  that  something 
had  to  be  done  and  done  promptly.  A  direct  at- 
tack on  the  fistula  was  hopeless  owing  to  the  condi- 
tion of  the  tissues  and  a  posterior  gastro-enteros- 
tomy with  occlusion  of  the  pylorus  was  hopeless 
owing  to  the  condition  of  the  patient.  The  only  al- 
ternative that  suggested  itself  was  a  jejunostomy. 

Under  gas  oxygen  anaesthesia  a  new  incision  was 
made  in  the  mid-line  and  the  operation  done  by  the 
technique  described  by  Charles  H.  Mayo.  The  ini- 
tial loop  of  the  jejunum  was  brought  into  the  wound, 
a  small  incision  was  made  opposite  its  mesenter>'.  and 
a  rubber  catheter  inserted  into  its  lumen.  The 
catheter  was  retained  in  place  by  a  purse-string 
suture  and  was  infolded  in  the  wall  of  the  bowel  for 
a  distance  of  2  inches,  after  the  method  of  Witzel. 
The  omentum  was  then  placed  in  its  normal  posi- 
tion so  that  it  lay  between  the  loop  of  bowel  and  the 
anterior  abdominal  wall  and  a  perforation  was  made 
in  it  through  which  the  catheter  was  passed  before 
it  traversed  the  abdominal  wall  to  be  secured  by  a 
suture  to  the  cutaneous  surface. 

The  operation  was  completed  in  a  few  minutes 
and  the  patient  was  given  a  pint  of  fluid  through  the 
tube  before  she  was  removed  from  the  table.  The 
result  was  immediate  and  gratifying.  All  discharge 
except  bile  through  the  drain  in  the  common  duct 
shortly  ceased  and  the  patient's  general  condition 
rapidly  improved.  She  was  given  water  and  nour- 
ishment exclusively  through  the  catheter  and  noth- 
ing so  introduced  escaped  through  the  fistula.  At 
the  end  of  10  days  the  drain  in  the  common  duct  was 
removed  and  in  3  weeks  the  primary  incision  had 
spontaneously  closed.  Feeding  was  cautiously  be- 
gun by  mouth  and  as  it  caused  no  trouble  the  tube  in 
in  the  jejunum  was  taken  out.  The  second  incision 
closed  promptly  w'ithout  leakage  and  the  patient 
was  ultimately  discharged  from  the  hospital  having 
been  relieved  of  her  symptoms  and  having  gained 
20  pounds  in  weight. 
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SOME   ABDOMINAL   COMPLICATIONS   OF   INFLUENZA' 

By  ALEXIUS  McGLANNAN,  M.D.,  F.A.C.S.,  Baltimore 


THE  association  of  abdominal  symptoms 
with  the  onset  of  respiratory  diseases 
and  the  development  of  abdominal 
lesions  as  complications  of  such  diseases 
occur  with  frequency  sufficiently  great  to  rob 
them  of  all  claim  to  novelty. 

The  influenza  epidemic  gave  an  opportunity 
for  extensive  study  of  such  occurrences  and 
brought  out  several  reports.  I  shall  not  at- 
tempt to  discuss  all  the  possibilities  in  this 
field,  but  shall  comment  on  a  few  conditions 
observed  during  the  epidemic. 

Acute  abdominal  symptoms  were  present 
in  a  large  proportion  of  the  cases  of  influenza 
pneumonia.  We  did  not  note  any  definite 
relation  between  the  area  of  pulmonary 
involvement  and  the  abdominal  symptoms. 
Acute  appendicitis  was  the  lesion  most  often 
mimicked,  wlule  the  symptoms  of  chole- 
cystitis and  ruptured  gastric  and  duodenal 
ulcer  were  also  noted. 

Hall  and  Dyas-  suggest  that  the  occurrence 
of  symptoms  of  acute  appendicitis  in  patients 
at  the  onset  of  influenza  or  pneumonia  may 
be  the  result  of  bacterial  invasion  of  the 
lymphoid  areas  of  the  appendix.  As  the 
abdominal  symptoms  were  not  persistent  and 
their  patients  ran  the  average  course  of  in- 
fluenza, the  process  must  have  been  limited  to 
this  primary  invasion  of  the  appendix. 

What  mfluence,  if  any,  this  sort  of  involve- 
ment of  the  lymphoid  areas  would  have  on  the 
subsequent  history  of  the  appendix  is  not 
clear.  If  any  appreciable  reaction  of  the 
tissues  takes  place,  it  would  seem  to  prepare 
the  way  for  the  later  development  of  disease 
of  the  appendix.  That  such  a  sequel  is 
possible,  seems  proved  by  the  experience  of 
Hall  and  Dyas  at  Camp  Logan.  They  noted 
a  great  increase  in  the  number  of  cases  of 
acute  appendicitis  coming  to  operation  in  the 
2  months  immediately  after  the  epidemic. 
The  average  incidence  of  appendicitis  in  the 
camp  was  10.4  per  1000,  but  during  the  time 
mentioned  it  arose  to  44.4  per  1000. 


2  J.  Am.  M.  .\ss.,  igig,  1-xxii.  726. 


During  an  epidemic  when  the  thoracic 
lesions  are  so  emphasized,  every  one  remem- 
bers the  false  abdominal  symptoms,  and  mis- 
takes in  diagnosis  are  rare.  Under  ordinary 
circumstances  one  could  easily  confuse  the 
symptoms  of  onset  of  acute  appendicitis  and 
those  of  pneumonia. 

Asserson  and  Rathburn'  call  attention 
to  the  following  valuable  expedient.  The 
area  of  maximum  pain  and  tenderness  is 
carefully  mapped  out.  The  patient  is  then 
directed  to  hold  his  breath.  As  long  as  the 
diaphragm  is  quiet,  the  referred  pain  and 
tenderness  remain  absent.  This  point  helped 
us  exclude  an  acute  appendicitis  in  the  case 
of  a  student,  who  was  brought  to  the  hospital 
with  abdominal  symptoms  at  the  time  of 
onset  of  his  pneumonia  on  the  second  day  of 
his  attack  of  influenza. 

X-ray  examination  of  the  chest  may  be  an 
important  aid  in  diagnosis.  In  one  of  our 
cases  the  plate  indicated  an  area  of  consohda- 
tion,  which  could  not  be  made  out  by  physical 
examination  of  the  chest.  The  symptoms 
were  those  of  acute  appendicitis,  but  because 
of  the  X-ray  findings  these  symptoms  were 
considered  false.  The  patient  went  through 
a  typical  pneumonia  and  recovered. 

Reginald  E.  Smith"  notes  that  the  pain 
and  rigidity  in  the  upper  zone  are  referred 
along  the  course  of  the  eighth,  ninth,  and 
and  tenth  intercostal  nerves.  Less  frequently, 
the  eleventh  and  twelfth  nerves  have  caused 
the  referred  pain.  On  two  occasions  Smith 
bio  eked  the  eighth  and  ninth  nerves,  and  the 
symptoms  disappeared.  He  divides  the  ab- 
dominal complications  of  influenza  into  three 
types  of  lesions: 

1.  Acute  streptococcus  peritonitis,  which  is 
hai-matogenous  in  its  origin  and  often  associ- 
ated, with  streptococcus  endocarditis. 

2.  Acute  dilatation  of  the  stomach,  a  toxic 
manifestation. 

3.  Co-incident   acute   abdominal   lesions. 

» U.  S.  N.  Med.  Bull.  No.  i,  p.  29. 
*  Lancet,  igig,  Mar.  15, 1,  p.  42t. 


I  Read  before  the  Southern  Surgical  Association,  New  Orleans,  December  16,  igig. 
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During  the  epidemic  of  last  year,  all  com- 
plications were  small  in  number,  because  so 
many  patients  died  in  the  first  days  of  the 
illness  as  a  result  of  the  intense  infection. 

A  hsematogenous  peritonitis  of  varying 
extent  is  one  of  the  commonest  abdominal 
complications  of  influenza.  When  this  perito- 
nitis is  a  difl'use  one,  it  is  a  part  of  a  severe 
generalized  infection  and  does  not  give  the 
usual  picture  of  such  a  peritonitis.  Beals, 
Blanton,  and  Eisendrath',  in  their  report, 
note  that  in  sLx  such  cases  coming  to  autopsy, 
the  diagnosis  had  been  made  but  once. 

Subphrenic  abscess  and  localized  peritonitis 
in  the  region  of  the  diaphragm  could  easily  be 
confused  with  thoracic  disease,  just  as  a 
thoracic  lesion  may  give  symptoms  similar  to 
those  of  ruptured  gastric  ulcer,  cholecystitis, 
or  appendicitis. 

Reginald  E.  Smith  gives  certain  points 
which  his  experience  has  shown  to  be  of 
value  in  distinguishing  between  true  and  false 
intra-abdominal  catastrophies  occurring  as 
complications  of  influenza: 

1.  Movements  of  the  alae  nasi.  In  the 
absence  of  other  signs  of  thoracic  disease, 
abdominal  pain  associated  with  movements 
of  the  alc-E  nasi  during  respiration,  indicates  a 
thoracic  and  not  an  abdominal  lesion.  The 
movement  of  the  alse,  if  not  present,  can  be 
brought  out  by  slight  exertion.  Such  move- 
ments of  the  nose  come  only  in  the  latter 
stages  of  peritonitis,  never  early  in  the  disease. 

2.  Dullness  in  the  flanks  never  indicates  a 
visceral  inflammation  or  a  resulting  peritonitis, 
except  in  the  cases  of  acute  hematogenous 
infection  of  the  peritoneum.  In  these  latter 
cases,  the  localized  pain  and  other  character- 
istic symptoms  of  dilYuse  peritonitis  are  lost 
in  those  of  the  severe  general  infection. 

3.  The  facies  is  that  of  influenza,  not  of 
peritonitis.  The  anxiety  is  lethargic  and 
resigned,  not  terror-stricken  and  active.  It  is 
of  the  medical  rather  than  the  surgical  type. 

One  of  our  cases  illustrates  Smith's  second 
point. 

The  patient,  a  young  colored  woman,  was  ad- 
mitted to  Mercy  Hospital,  with  an  influenza  pneu- 
monia. She  had  a  temperature  of  102.5^  and  was 
expectorating  thin,  purple  sputum.     She  was  in- 

1  J.  .\m  .M.  Ass.,  19T9,  l.xxu,  SSo. 


tensely  to.xic  and  apathetic,  but  not  unconscious. 
The  chest  signs  were  those  of  bronchopneumonia. 
The  abdomen  was  distended,  there  was  shifting  dull- 
ness in  both  flanks,  with  muscle  spasm  in  the  left 
upper  quadrant.  There  was  no  oedema  and  the 
urine  was  free  from  albumin  and  casts.  Except 
for  this  muscle  spasm,  there  were  no  signs  of  perito- 
nitis. The  patient  died  about  24  hours  after  ad- 
mission. We  were  tmable  to  secure  an  autopsy, 
but  it  seems  reasonable  to  conclude  that  the  peri- 
toneal exudate  was  the  result  of  a  general  infection 
so  overwhelming  that  the  ordinary  signs  of  perito- 
nitis were  lost. 

Thrombophlebitis.  The  usual  situation  of 
an  infectious  obstruction  of  the  blood  vessels 
is  in  one  of  the  veins  of  the  leg.  Such  a 
thrombophlebitis  of  the  femoral  vein  may  be 
the  starting  point  for  an  occlusion  clot  which 
will  extend  into  the  vena  cava  and  over  into 
the  iliac  vein  of  the  opposite  side.  In  addi- 
tion to  this  form  of  abdominal  thrombo- 
phlebitis, it  is  known  that  thrombosis  may 
begin  in  any  branch  and  involve  the  cava  by 
direct  extension,  or  that  a  primary  thrombosis 
of  the  vena  cava  itself  may  occur  as  a  com- 
pUcation  of  one  of  the  acute  infectious  dis- 
eases.^ In  one  case  we  made  the  diagnosis  of 
obstruction  to  the  vena  cava  in  the  region  of 
the  hepatic  veins. 

The  patient  was  a  young  white  man,  who  passed 
through  a  severe  influenza  pneumonia.  He  was 
markedly  cyanosed  from  the  onset,  and  suffered 
from  girdle-like  pains  in  the  lumbar  and  epigastric 
regions.  The  intestines  were  considerably  distended 
and  he  was  constipated.  About  the  fifteenth  day  of 
his  illness  he  developed  ascites.  The  physical 
signs  indicated  a  considerable  quantity  of  fluid  in 
both  flanks.  The  epigastric  pain  continued  and 
there  was  slight  tenderness  just  to  the  right  of  the 
verlebrx  in  the  upper  quadrant  of  the  abdomen. 
There  v.'as  persistent  rise  of  temperature  to  about  102°. 
The  skin  of  the  abdomen  and  back  was  purple  red  in 
color.  The  patient  gradually  recovered.  The  fluid 
was  slowly  absorbed,  and  the  circulation  in  the  skin 
gradually  became  normal. 

In  this  case  collateral  circulation  must  have 
been  estabhshed  by  the  deep  chaimels  as  in 
the  case  reported  by  Andrew'. 

Coincident  abdominal  lesions  include  the 
perforative  inflammations  of  the  hollow  viscera. 
In  studying  the  cause  of  these  perforations 
the  case  reported  by  Crowley^  is  worthy  of 

*  J.  H.  Pleasants.    Johns  Hopkins  Hosp.  Reports,  xvi,  363. 
-  Quoted  by  Pleasants.  Loc.  cit. 
*J.  Med.  Research.  1919.  p.  339. 
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consideration.  In  this  case  a  patient,  age  22, 
died  25  days  after  the  onset  of  influenza, 
which  was  complicated  by  pneumonia  and 
empyema.  At  autopsy,  among  other  lesions, 
there  was  found  an  ulcerative  condition  of  the 
ileum,  caecum,  and  colon.  The  ulcerated  areas 
contained  a  mycobacillus,  which  was  not 
present  in  the  chest  lesions.  Crowley  con- 
cludes that  the  organism  is  a  cladothrLx,  and 
that  the  chronic  sepsis  produced  by  the  in- 
fluenza and  its  complications  so  reduced  the 
individual  that  an  organism,  ordinarily  non- 
pathogenic, became  invasive. 


Beais,  Blanton,  and  Eisendrath  enu- 
merate rupture  of  the  rectus  muscle  as  an 
abdominal  complication. 

We  had  no  case  of  ruptured  rectus,  but  had 
one  abscess  develop  in  the  scar  of  an  ap- 
pendectomy, which  had  been  healed  for  nearly 
three  years.  The  abscess  came  on  during 
convalescence  from  the  pneumonia,  after  the 
patient  had  been  free  from  fever  for  more 
than  2  weeks.  The  abscess  was  situated  in 
the  rectus  muscle  outside  the  peritoneum. 
The  patient  recovered  after  incision  and 
drainage  of  the  abscess. 


REPAIR  OF  PERIPHER.\L  NERVE  INJURIES' 

By  G.  C.A.RL  HUBER,  M.D.,  .\xn  Arbor.  Michig.\n 


FROM  February,  iqi8,  to  March,  19 ig, 
the  ofhce  of  the  Surgeon  General  de- 
tailed in  succession  Drs.  Dean  Lewis, 
J.  F.  Corbett,  Byron  Stookey,  and  T.  Roberg 
to  assist  in  promoting  the  study  of  peripheral 
nerve  repair.  These  surgeons  in  succession 
performed  the  experimental  operations,  and 
I  am  greatly  indebted  to  them  for  their  hearty 
co-operation.  The  work  was  well  done; 
throughout  careful  asepsis  and  great  care  in 
technique  was  exercised.  In  the  several 
series  of  experiments  undertaken,  the  respec- 
tive animals  were  kept  under  observation  for 
from  a  few  days  to  nearly  a  year.  At  fixed 
times  the  animals  operated  upon  were  killed, 
the  nerve  operated  upon  exposed,  gross  ob- 
servation recorded;  if  profitable,  functional 
tests  were  made;  and  in  all  cases  the  nerve 
operated  upon  removed  for  histological 
study.  The  great  bulk  of  the  sections  made 
were  of  tissues  stained  after  the  pyridin 
silver  method,  which  gives  especial  differ- 
entiation of  the  neuraxes.  Other  fixing  and 
staining  methods  were  used  as  opportunity 
permitted  or  necessity  demanded.  In  all 
approximately  70.000  sections  are  the  out- 
come of  this  series  of  investigations  —  a 
wealth  of  material  that  should  enable  us  to 
answer  many  questions.  Naturally  the  work 
had  to  shape  itself  with  reference  to  a  prac- 

iRead  beiore  the  Chicago  Sxxrgical  and  Chicago  X 


tical,  surgical  side.  In  all  21  series  of  ex- 
periments were  undertaken,  totaling  279 
operations. 

In  the  early  part  of  this  work,  Dean  Lewis 
and  I  were  interested  in  the  study  of  the  de- 
velopment of  the  amputation  neuroma,  espe- 
cially in  methods  for  obviating  its  formation. 
It  was  found  early  that  the  formation  of  the 
amputation  neuroma  could  be  prevented  by 
the  injection  of  absolute  alcohol  into  the  dis- 
tal end  of  the  severed  nerve.  In  this  series 
we  list  37  experiments.  The  operations  were 
made  on  the  sciatic  nerve  of  rabbits.  After 
exposing  the  nerve  and  freeing  it  from  its 
bed  for  a  distance  of  2  to  5  centimeters,  the 
nerve  was  injected  with  about  0.5  cubic 
centimeters  of  absolute  alcohol,  often  in  two 
or  three  point  injections,  the  needle  directed 
upward,  depending  on  the  size  of  the  nerve. 
The  nerve  was  then  cut  5  millimeters  to  8 
millimeters  distal  to  the  place  of  injection 
and  often  a  segment  of  the  distal  sciatic 
removed.  An  escape  of  a  small  amount  of 
absolute  alcohol  into  the  wound  does  not 
appear  to  be  of  consequence,  since  no  mate- 
rial increase  of  connective  tissue  was  noted 
as  a  result.  It  was  found  that  this  procedure 
obviated  the  formation  of  an  amputation 
neuroma.  In  all  of  the  e.xperiments  of  this 
series,  kept  for  a  period  of  more  than  three 
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weeks,  the  peripheral  end  of  the  central 
stump  runs  out  to  a  fine  point,  much  like 
that  of  a  sharpened  pencil,  and  maintains 
this  form  for  at  least  5  months.  Structurally 
considered,  there  is  evident  no  neuroma 
formation,  no  proliferation  of  sheath  cells, 
no  marked  proHferation  of  connective-tissue 
ends.  Beginning  with  the  fourth  to  the  fifth 
week  after  operation,  a  down-growth  of 
central  neuraxes  into  the  alcohol-injected 
field  is  evident.  But  these  neuraxes  have  a 
very  regular  course  and  do  not  exhibit  the 
tangling  and  crisscrossing  observed  in  a 
neuroma.  In  a  second  series  there  are  listed 
21  operations  which  served  as  controls.  In 
these  the  sciatic  of  rabbits  was  cut  and  re- 
sected, but  no  absolute  alcohol  was  injected. 
These  experiments  were  carefully  done, 
aseptic  and  practically  bloodless.  In  every 
experiment  kept  longer  than  15  days,  there 
was  developed  an  amputation  neuroma.  It 
is  not  necessary'  to  have  present  an  infection 
in  order  that  an  amputation  neuroma  de- 
velop. An  amputation  neuroma  should  be 
regarded  as  an  attempt  on  the  part  of  the 
severed  nerve  at  regeneration. 

In  a  further  series  of  control  experiments, 
12  in  number,  the  sciatic  of  rabbits  was  ex- 
posed, injected  with  absolute  alcohol  in  place, 
without  consequent  severance  of  the  nerve, 
as  is  now  and  then  done  for  the  treatment  of 
neuralgia.  In  each  case  paralysis  followed. 
Beginning  with  about  4  weeks  after  the 
alcohol  injection,  down-growths  of  central 
neuraxes  may  be  observed  in  sections.  Such 
down- growing  neuraxes  grow  through  the 
injected  area  and  there  results  a  regeneration 
of  the  peripheral  part  of  the  nerve.  In  a  series 
of  3  experiments,  full  strength  acetone  was 
used  in  place  of  absolute  alcohol.  Immediate 
paralysis,  with  ultimate  return  of  function, 
was  noted.  However,  an  increase  of  the  con- 
nective tissue  of  the  nerve  was  noted  more 
than  when  absolute  alcohol  was  used.  In 
all  of  our  experiments  absolute  alcohol  was 
used  for  injection.  Dean  Lewis  has  reported 
this  evening  on  the  favorable  results  obtained 
in  the  treatment  of  three  cases  of  causalgia 
after  exposure  of  the  respective  nerves  and 
injection  of  60  per  cent  alcohol.  I  cannot 
state  whether  the  injection  of  alcohol  of  this 


strength  would  prevent  the  formation  of  an 
amputation  neuroma.  Experimentally  con- 
sidered there  appear  to  be  no  deleterious 
results  from  the  use  of  absolute  alcohol. 

By  far  the  greater  number  of  our  experi- 
mental observations  deal  with  the  question 
of  nerve  transplantation.  It  is,  of  course, 
fully  understood  that  when  it  is  possible  to 
bring  together  the  severed  ends  of  a  nerve 
and  make  end-to-end  suture,  without  undue 
tension,  even  when  it  is  necessary  to  use  prop- 
er posture,  this  is  the  operation  of  choice. 
In  case  the  severed  nerve  ends  cannot  be 
brought  together,  the  question  of  using  a 
nerve  transplant  should  be  considered,  that 
is,  using  a  segment  of  another  nerve  of 
requisite  length  to  bridge  the  gap.  Following 
surgical  usage,  a  nerve  segment  taken  from 
another  nerve  of  the  same  individual  is 
designated  as  auto-nerve- transplant;  if  from 
a  nerve  of  another  individual,  but  of  the 
same  species,  a  homo-nerve-transplant;  if 
from  another  individual  but  of  another 
species,  a  hetero-nerve- transplant.  I  am 
aware  that  surgeons  are  not  in  accord  with 
reference  to  the  practical  value  of  nerve 
transplants;  experimentally,  convincing  evi- 
dence of  their  practicabihty  can  be  presented. 

Our  experimental  observations  are  grouped 
under  the  following  series:  We  have  a  series 
of  17  experiments  on  the  sciatic  nerve  of 
dogs  in  which  after  resection  to  the  extent  of 
nearly  3  centimeters,  the  gap  was  bridged  b}' 
using  as  an  autotransplant,  one  or  several 
segments  of  the  cutaneous  radial  of  the  op- 
posite side.  This  latter  nerve  has  a  diameter 
which  is  much  smaller  than  that  of  the 
sciatic,  thus  presenting  a  problem  not  unlike 
that  met  with  in  practical  surgery;  namely, 
of  making  use  of  one  of  the  less  essential  cuta- 
neous nerves  to  bridge  a  gap  in  one  of  the  major 
nerves.  The  disparity  of  the  size  of  the  trans- 
plant and  resected  nerve  was  met  in  6  of 
these  experiments  by  suturing  four  segments 
of  the  cutaneous  radical  between  the  resected 
sciatic  ends.  This  we  have  spoken  of  as  a 
cable  auto-nerve-transplant,  and  must  regard 
it  as  an  operation,  judging  from  experimental 
results,  deserving  consideration  in  practical 
surgery.  Of  these  6  experiments,  that  of  the 
shortest    duration    terminated    in    11    days; 
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that  of  the  longest  in  382  days.  In  all  of 
them  the  funicular  structure  of  the  trans- 
planted nerve  segments  was  fully  maintained. 
The  four  transplanted  nerve  segments  early 
became  surrounded  by  a  common  connective- 
tissue  sheath,  serving  as  an  epineural  sheath. 
In  one  of  the  experiments,  terminated  26 
days  after  operation,  down-growing  neuraxes 
are  found  to  have  penetrated  all  of  the  several 
funiculi  of  the  four  transplanted  nerve  seg- 
ments to  the  extent  of  approximately  2 
centimeters,  thus  nearly  reaching  the  distal 
wound.  In  the  experiments  of  longer  duration 
down-growing  neuraxes  are  found  to  have 
reached  the  distal  sciatic  with  ultimate 
recovery  of  function  in  the  calf  and  interossei 
muscles,  as  tested  functionally  and  noted  in 
microscopic  preparations. 

In  human  surgery,  segments  taken  from 
the  cutaneous  radial,  the  musculocutaneous 
and  the  crural  nerves  may  be  thought  of  as 
sources  for  auto-nerve-transplants. 

A  series  of  6  experiments  deals  with  homo- 
nerve-transplants.  The  sciatic  nerve  of  rab- 
bits was  resected  and  a  segment  of  suitable 
length  taken  from  the  sciatic  of  another  rab- 
bit was  used  to  bridge  the  defect.  This 
operation  can,  of  course,  be  readily  done  in 
experimental  surgery:  its  applicability  to 
human  surgery  is  obviously  restricted  when 
use  is  made  of  a  fresh  homo-nerve-transplant. 
I  shall  later  refer  to  other  series  of  homo- 
nerve-transplants,  which  have  a  more  prac- 
tical bearing.  In  the  series  under  discussion, 
4  of  the  animals  were  under  observation 
for  periods  varying  from  17  to  83  days.  In 
each  of  these  experiments  down-growing 
neuraxes  had  either  penetrated  the  central 
end  of  the  transplant  or  extended  through  it 
and  reached  the  distal  sciatic,  justifying  the 
use  of  a  homo-neuro-transplant. 

We  have  a  series  of  30  experiments  dealing 
with  hetero-nerve-transplants.  In  the  major- 
ity of  these,  one  segment  or  two  segments  of 
the  sciatic  of  a  guinea  pig  was  used  to  bridge 
a  defect  in  the  sciatic  of  a  rabbit,  caused  by 
resection.  In  3  experiments  a  nerve  taken 
from  a  dog  was  used  for  this  purpose.  The 
duration  of  the  several  experiments  varied 
from  3  to  358  days.  The  value  of  the  use  of 
hetero-transplants  is,   I  believe,   still  under 


consideration  in  surgery  with  prevailing 
opinion  against  justification.  This  series  of 
experiments  is  perhaps  more  of  academic 
than  practical  interest,  and  will  thus  be 
summarized  here  only  very  briefly.  At  the 
outset  it  may  be  stated  that  while  regenera- 
tion through  a  hetero-nervc-transplant  may 
be  obtained  experimentally,  the  outcome  is 
less  certain  and  less  satisfactory  and  in  general 
requires  longer  time  than  when  auto-  or  homo- 
nerve-transplants  are  employed.  In  serial 
sections  of  nerves  obtained  from  many  of  the 
series  in  which  new  neuraxes  were  found  in 
the  distal  nerve,  it  can  be  shown  that  many 
of  the  down-growing  neuraxes  pass  outside 
of  the  nerve  transplant  and  thus  reach  the 
distal  nerve  segment,  the  hetero-nerve-trans- 
plant  thus  serving  only  indirectly  in  guiding 
neuraxes  distally.  The  mere  study  of  the  re- 
turn of  function  does  not  adequately  consider 
this  question;  a  study  of  serial  sections  of  the 
nerve  involved  is  necessary. 

It  is  a  well-known  observation  that  trans- 
planted nerve  segments  undergo  structural 
change  after  transplantation,  whether  auto- 
homo-  or  hetero-nerve-transplants.  The 
process  is  not  identical  in  the  three  types  of 
nerve  transplants,  but  this  need  not  engage 
us  for  the  moment.  It  occurred  to  Dean 
Lewis  and  myself  that  since  a  nerve  trans- 
plant degenerates  after  transplantation,  the 
process  of  regeneration  through  a  nerve  trans- 
plant might  be  facilitated  and  hastened  by 
using  as  a  transplant  a  segment  of  a  nerve 
already  in  process  of  wallerian  degeneration. 
A  further  series  of  experiments  was  thus 
undertaken  in  which  degenerated  auto-,homo- 
and  hetero-nerve-transplants  were  used  to 
bridge  defects  in  resected  nerves.  It  may  be 
stated  at  the  outset  that  our  hypothesis  was 
not  substantiated.   The  experiments  follow: 

In  3  experiments  a  degenerated  auto-nerve- 
transplant  was  used.  The  sciatic  of  a  dog 
was  cut  and  the  wound  closed.  Some  20  to 
30  days  later,  a  segment  of  the  distal  de- 
generated sciatic  was  used  to  bridge  a  defect 
in  the  resected  ulnar  of  the  same  dog.  The 
several  experiments  ranged  from  127  to 
416  days.  Regeneration  was  obtained  through 
the  transplant,  but  there  is  no  indication 
that    regeneration    took    place    more    satis- 


HUBER:  REPAIR  OF  PERIPHER.\L  NER\T  INJURIES 


467 


factorily  and  more  rapidly  than  it  would 
have  if  an  undegenerated  auto-nerve-trans- 
plant had  been  used. 

In  a  series  of  5  experiments,  degenerated 
homo-nerve-transplants  were  tested.  These 
experiments  ranged  over  a  period  var\'ing 
from  17  to  328  days.  In  one  of  these  experi- 
ments terminated  37  days  after  operation, 
in  which  a  segment,  3.4  centimeters  in  length, 
from  a  sciatic  of  a  dog  degenerated  27  days, 
was  transplanted  to  the  sciatic  of  another 
dog,  new  neuraxes  budding  from  the  central 
sciatic  stump  were  found  nearly  the  whole 
length  of  the  transplant.  In  experiments  of 
longer  duration  peripheral  regeneration  was 
obtained.  These  two  series  may  perhaps 
serve  to  show  that  degenerated  auto-and 
homo-nerve-transplants  may  be  used  with 
assurance  of  success  if  opportunity  presents. 

We  shall  report  on  a  series  of  16  experiments 
dealing  with  degenerated  hetero-nerve-trans- 
plants,  the  duration  of  the  several  experiments 
varying  from  7  to  244  days.  A  nerve  of  a 
dog  degenerated  for  several  weeks  was  used 
to  bridge  a  defect  caused  by  resection  of  the 
sciatic  of  a  rabbit.  The  syncytial  nucleated 
bands  which  develop  in  a  degenerated  periph- 
eral nerve  may,  in  a  measure,  be  regarded 
as  representing  a  reversion  to  embryonic 
structure.  The  thought  suggested  itself  that 
such  tissue  might  be  more  suitable  than  an 
undegenerated  nerve  for  a  hetero-nerve- 
transplant.  This  was  not  found  to  be  the 
case.  The  results  of  these  experiments  may 
be  summarized  b}^  stating  that  a  degenerated 
hetero-nerve-transplant  was  found  to  be  less 
serviceable  than  a  non-degenerated  nerve, 
owing  to  the  fact  that  a  further  degeneration 
ensues  resulting  in  the  formation  of  a  tissue 
detritus  which  offers  an  effective  block  to 
down-growing  neuraxes.  Whether  this  block 
is  largely  mechanical  or  also  in  part  of  a 
chemical  nature  has  not  been  determined. 

The  difficulty  of  obtaining  on  demand 
fresh  homo-nerve-transplants  in  surgical  prac- 
tice led  us  to  consider  experimentally  certain 
methods  of  storing  nerves  for  a  period  of 
weeks  before  use  as  nerve  transplants. 

Dujarier  and  Francois^  speak  of  using 
human  nerves  stored  in  vaseline  at  approx- 
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imately  2°  C.  for  periods  varj-ing  from  2 
to  5  weeks.  Some  20  cases  are  reported  but 
before  sufficient  time  had  elapsed  to  deter- 
mine the  efficacy  of  the  method.  We  Hst  a 
series  of  8  experiments  on  the  sciatic  on 
rabbits  in  which  this  method  was  tested.' 
Following  in  general  the  directions  of  the 
French  authors,  the  sciatic  nerve  of  the 
rabbit  was  removed  and  placed  in  a  tube 
containing  sterile  vaseline.  The  tube  was 
then  corked  with  sterile  cotton  plugs  and 
placed  in  a  small  ice  chest  kept  at  a  tem- 
perature of  about  3°  C.  At  the  end  of  approx- 
imately two  weeks,  the  tube  was  taken  from 
the  ice  chest  and  warmed  sufficiently  to  melt 
the  vaseline.  The  nerve  was  then  removed 
and  washed  in  sterile  rabbits'  serum,  when  it 
was  ready  for  use  as  a  nerve  transplant.  The 
duration  of  the  several  experiments  varied 
from  66  to  155  daj's.  In  all,  down-growths  of 
central  neuraxes  to  and  through  the  transplant 
and  distal  sciatic  were  noted.  For  experi- 
ments of  longer  duration,  more  than  3 
months,  functional  return  in  calf  muscles 
was  noted.  From  a  histologic  study  of  the 
nerve  removed,  it  is  clear  that  central  neu- 
raxes grow  through  a  homo-ner\x-transplant 
stored  in  vaseline  quite  as  readily  as  through 
a  fresh  homo-nerve-transplant. 

The  method  of  Dujarier  and  Francois  of 
storing  ners'es  in  vaseline  is  not  readily 
carried  out  and  certain  steps  appeared  to 
us  unnecessary.  We,  therefore,  developed  a 
method  of  storing  nerves  in  liquid  petrolatum. 
This  method  is  simpler  of  apphcation  and 
equally  effective.  Sciatic  nerves  removed 
from  rabbits  under  aseptic  precautions  were 
placed  in  sterile  Hquid  petrolatum  kept  in 
long  tube  Aaals  corked  with  sterile  cotton 
plug.  These  tubes  were  then  placed  in  a  small 
ice  chest,  kept  at  a  temperature  of  3°  C. 
There  they  remained  for  periods  varying 
from  7  to  39  days.  When  required  a  tube  was 
taken  from  the  ice  chest,  the  nerve  removed 
from  the  liquid  petrolatum,  held  at  one  end 
with  forceps  and  allowed  to  drain  until  no 
more  liquid  petrolatum  dripped  off.  sutures 
were  then  placed  at  the  desired  interval  and 
the  nerve  segment  cut  to  desired  length, 
for  the  majority  of  cases  about  3  centimeters, 
and  then  transplanted  to  a  resected  sciatic 
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of  a  rabbit.  In  all  we  list  a  series  of  40 
experiments  dealing  with  homo-nerve-trans- 
plant stored  in  liquid  petrolatum.  This 
method  of  storage  is  simple  and  easily  carried 
out.  The  small  amount  of  liquid  petrolatum 
adhering  to  the  nerva  does  not  appear  to 
influence  the  course  of  the  e.xperiment.  No 
infection  was  noted  in  any  of  the  experiments; 
the  wounds  healed  readily  and  satisfactorily. 
Of  these  experiments  20  were  carried  on  for 
periods  of  3  months  or  longer,  the  longest  for 
a  period  of  276  days.  In  all  of  these,  where 
functional  tests  could  be  made,  return  of 
function  in  the  calf  muscles  was  noted;  for 
longer  time  experiments  return  of  function 
in  the  foot  interossei  muscles  also.  In  sec- 
tions derived  from  the  nerves  operated  upon 
which  were  removed  in  these  cases,  down- 
growing  neuraxes  were  found  in  the  distal 
sciatic,  in  the  smaller  muscular  branches,  as 
also  motor  nerve  endings  in  the  muscle.  In 
so  far  as  experimental  evidence  admits  of 
judgment,  homo-nerve-transplants  stored  in 
liquid  petrolatum  for  a  period  of  about  5 
weeks  may  be  regarded  as  serviceable  material 
for  use  in  bridging  defects  in  nerves. 

A  further  series  of  19  experiments  deals 
with  homo-nerve-transplants  stored  in  sterile 
50  per  cent  alcohol  at  room  temperature. 
Nageotte,  a  French  scientist,  has  reported 
experimental  work  in  which  the  sciatic 
nerves  of  calves,  newborn  or  stillborn,  were 
stored  for  periods  in  50  per  cent  alcohol  and 
then  used  as  nerve  transplants,  in  his  experi- 
ments as  hetero -nerve-transplants.  This 
method  has,  I  believe,  been  given  some  con- 
sideration by  certain  French  surgeons.  Dur- 
ing Dr.  Roberg's  association  with  me,  the 
series  of  experiments  on  homo-nerve-trans- 
plants stored  in  50  per  cent  alcohol  at  room 
temperature  was  undertaken.  Fresh  sciatic 
nerves  of  rabbits  were  removed  under  strict 
asepsis,  placed  in  sterile  bottles  containing 
50  per  cent  alcohol  for  periods  varying  from 
10  to  30  days,  and  kept  at  room  temperature. 
When  needed  for  transplantation  a  nerve 
segment  was  taken  from  the  alcohol  and 
placed  for  10  to  20  minutes  in  warmed,  sterile 
saline  solution,  sutures  passed,  the  nerve 
cut  to  required  length,  approximately  3 
centimeters,   and   then   used   as   transplant. 


In  8  experiments  of  this  series  the  period  of 
observation  was  longer  than  3  months  and 
in  each  of  these  regeneration  of  the  distal 
nerve  through  the  transplant  was  attained. 
Functional  return  in  calf  and  in  foot  muscles 
was  obtained. 

The  supposition  is  permissible  that,  in 
nerves  stored  in  sterile  vaseline  and  liquid 
petrolatum  at  a  temperatrue  of  3°  C,  some 
degree  of  viability  of  certain  tissue  elements, 
sheath  cells  and  connective-tissue  cells  is 
retained,  even  though  there  is  no  satisfactory 
evidence  of  the  proliferation  of  the  sheath 
cells  of  the  transplanted  nerve  fibers  nor  their 
participation  in  the  down-growth  of  central 
neuraxes.  In  the  case  of  alcohol-stored  nerves, 
it  cannot  be  supposed  that  viability  is  retained 
by  any  of  the  tissue  elements  of  the  stored 
nerves.  Therefore,  the  supposition  seemed 
justified  that  hetero-nerve-transplants  stored 
in  liquid  petrolatum  or  especially  alcohol 
would  prove  more  satisfactory  than  fresh 
hetero-nerve-transplants. 

A  series  of  6  experiments  were  undertaken 
to  test  the  value  of  hetero-nerve-transplants 
stored  in  liquid  petrolatum.  Segments  were 
taken  from  nerves  of  dogs  and  stored  in 
liquid  petrolatum  after  the  manner  previously 
indicated,  which  after  10  to  20  days  were  used 
as  transplants  to  bridge  defects  in  resected 
sciatic  nerves  of  rabbits.  The  several  experi- 
ments range  in  duration  for  periods  varying 
from  5  days  to  138  days.  The  results  attained 
may  be  summarized  by  stating  that  in  no 
instance  was  successful  regeneration  through 
a  hetero-nerve-transplant  stored  in  liquid 
petrolatum  attained. 

A  series  of  3  experiments  is  listed  in  which 
a  nerve  segment  removed  from  a  dog  was 
stored  in  50  per  cent  alcohol  for  a  period  of 
10  days  and  then  used  to  bridge  a  defect  in  the 
sciatic  of  a  rabbit  caused  by  resection.  The 
several  animals  were  under  observation  for 
periods  varying  from  64  to  154  days.  Some 
down-growth  of  central  neuraxes  through  the 
nerve  transplant  was  obtained,  though  not  of 
sufficient  extent  to  give  functional  return  in 
calf  muscles.  Judging  from  the  limited  num- 
ber of  experiments  it  would  seem  to  appear 
that  hetero-nerve-transplants  stored  in  50 
per  cent  alcohol  do  not  offer  nearly  as  good  a 
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medium  for  the  down-growth  of  central 
neuraxes  as  does  a  homo-nerve-transplant 
stored  in  50  per  cent  alcohol. 

In  another  series  of  experiments,  the  wrap- 
ping of  a  transplant  and  suture  line  with  a 
membranous  sheath,  perhaps  with  a  view 
of  presenting  encroachment  of  surrounding 
connective  tissue  or  retaining  down-growing 
neuraxes  within  a  limited  field,  was  studied. 
English  and  French  surgeons  have,  to  some 
extent,  made  use  of  membranous  sheaths  in 
operations  of  peripheral  nerve  repair.  So 
far  as  I  am  aware,  their  value  has  not  been 
studied  experimentally.  It  was  fully  recog- 
nized that  certain  conditions  realized  in  pe- 
ripheral nerve  repair,  such  as  dense  scar 
tissue,  could  not  be  reproduced  in  experi- 
mental work  carried  out  in  normal  tissues. 
HoweV'Cr,  it  was  hoped  that  some  facts  of 
practical  value  might  be  ascertained.  The 
e.xperiments  were  all  performed  on  the  sciatic 
of  dogs,  resected  and  bridged  by  means  of 
auto-nerve-transplants  taken  from  the  ulnar 
nerve  of  the  same  dog.  After  the  nerve  trans- 
plantation was  completed,  the  field  of  the 
transplant  and  the  central  and  distal  suture 
lines  were  wrapped  with  a  sheath,  which  sheath 
differed  in  the  several  series  of  experiments. 

This  series  includes  14  experiments  in 
which  the  auto-nerve-transplant  and  the 
suture  hnes  were  wrapped  with  Cargile 
membrane  in  one  or  several  layers.  In  8  of 
these  experiments  the  Cargile  membrane  as 
found  in  the  market  was  used.  It  was  noted 
that  Cargile  membrane  thus  used  is  relatively 
quickly  absorbed,  so  that  after  about  10 
days  very  little  trace  could  be  found  of  it  in 
the  tissues.  Cargile  membrane  used  in  this 
form  can  have  little  use,  owing  to  its  rapid 
absorption.  The  difficulty  of  obtaining  Car- 
gile membrane  at  the  time  these  experiments 
were  under  way,  led  me  to  place  into  70  per 
cent  alcohol  portions  of  a  membrane  not  used 
in  any  one  experiment  with  a  view  of  re- 
sterilizing  the  same.  .After  a  time  these 
pieces  of  membrane  were  placed  in  absolute 
alcohol,  usually  for  about  24  hours,  and  before 
use  in  an  operation  taken  from  the  absolute 
alcohol,  spread  out  on  a  dry,  sterile  towel 
and  allowed  to  dry.  Cargile  membrane  thus 
treated  we  speak  of  as  "alcoholized  Cargile 


membrane."  In  6  of  the  experiments  of  this 
series  alcoholized  Cargile  membrane  was 
used  to  ensheath  the  autotransplant  and  the 
suture  lines.  Much  to  our  surprise,  alco- 
holized Cargile  membrane  is  not  absorbed 
within  a  period  of  5  to  6  months.  Such  a 
membrane  does  not  appear  to  incite  con- 
nective-tissue formation.  It  remains  closely 
adherent  to  the  transplant  and  the  resected 
nerve  ends  and  does  retain  within  the  limits 
of  the  membrane  the  down-growing  neuraxes. 
It  does  not  appear  to  influence,  either  for 
or  against,  the  down-growth  of  central 
neuraxes  through  the  transplant,  but  facil- 
itates the  down-growth  of  such  neuraxes  as 
are  found  in  the  connective  tissue  surround- 
ing the  transplant.  It  is  considered  that  a 
sheath  of  alcoholized  Cargile  membrane  may 
serve  a  useful  purpose  in  peripheral  nerve 
surgery. 

In  a  series  of  14  experiments  an  auto- 
fascial  sheath  was  made.  In  this  series  after 
making  an  auto-nerve-transplant  on  the 
sciatic  of  a  dog,  the  fascia  lata  of  the  same 
side  as  the  nerve  operation  was  exposed  and 
an  oblong  strip  about  2  centimeters  wide  and 
5  to  6  centimeters  long  was  removed.  This 
fascial  membrane,  with  its  smooth  side 
toward  the  nerve  was  then  wrapped  about 
the  transplant  and  the  suture  lines,  retained 
in  place  and  in  the  form  of  a  tube  by  means 
of  central  and  distal  stay  sutures  and  several 
intervening  half  mattress  sutures.  These 
e.xperiments  varied  in  duration  from  14  to 
326  days.  It  is  of  interest  to  note  that  even 
in  the  longer  time  experiments,  extending 
for  a  period  of  nearly  a  year,  the  autofascial 
sheath  remained  clearly  defined  and  without 
material  absorption.  There  is  incited  an 
increase  of  connective- tissue  growth  without 
and  within  the  sheaths,  which  argues  against 
the  use  of  these  sheaths  in  practical  surger^^ 
The  nutrition  of  the  transplant  within  the 
sheath  does  not  appear  to  be  influenced  by 
the  presence  of  the  sheaths,  since  regeneration 
through  the  transplant  was  obtained  in  all 
e.xperiments  observed  for  a  sufficient  length 
of  time  to  admit  of  it. 

In  a  further  series  of  6  experiments  the 
auto-nerve-transplant  was  wrapped  with  a 
formaUzed   arterial   sheath.     These   sheaths 
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were  prepared  by  stretching  the  carotid 
arteries  of  large  dogs  over  glass  rods  of  suit- 
able size,  fixing  the  same  in  5  per  cent  formalin 
for  48  hours;  washing  in  flowing  water,  24 
hours;  boiling  20  minutes  and  storing  in  70 
per  cent  alcohol.  When  required  for  use,  an 
artery  thus  treated  was  slipped  from  the 
glass  rod,  cut  to  required  length,  placed  for 
30  minutes  in  warmed,  sterile  sahne  solution, 
and  then  spHt  longitudinally  along  one  side. 
This  sheath  was  then  slipped  over  the  trans- 
plant and  suture  lines,  held  in  place  by  central 
and  distal  stay  sutures  and  several  interven- 
ing half  mattress  sutures,  thus  forming  an 
arterial  tubular  sheath  surrounding  trans- 
plant and  the  suture  lines.  These  experi- 
ments were  under  observation  for  periods 
varying  from  6  to  241  days.  It  is  of  interest 
to  note  that  an  arterial  sheath,  treated  as 
here  indicated  will  remain  in  place,  unab- 
sorbed  and  without  inciting  much  connective- 
tissue  formation  for  a  period  of  at  least  6 
months.  The  new  neuraxes  that  grow  distal- 
ward,  outside  of  the  transplanted  nerve 
segment  are  retained  within  the  arterial 
sheaths.  This  type  of  sheath  presents  no 
advantages  over  an  alcoholized  Cargile  mem- 
brane sheath  and  is  not  so  easily  prepared 
and  applied.  It  incites  less  connective-tissue 
formation  than  does  an  autofascial  sheath. 

Our  list  of  experiments  contains  only  2 
experiments  in  which  an  auto-nerve-trans- 
plant was  wrapped  in  a  fat  sheath.  In  these 
two  experiments  after  completing  the  opera- 
tion of  auto-nerve-transplant,  a  segment  of 
ulnar  to  sciatic,  the  transplant  and  suture 
lines  were  wrapped  by  means  of  a  fat  layer 
taken  from  the  subcutaneous  fat  of  the  same 
animal,  and  held  in  place  by  stay  sutures. 
One  of  the  experiments  was  terminated  by 
death  of  the  animal  4  days  after  the  operation. 
The  other  was  continued  238  days.  In  the 
latter  experiment,  while  regeneration  of  the 
distal  nerve  was  obtained  through  the  trans- 
plant, the  fat  sheath  was  entirely  replaced 
by  dense  connective  tissue,  so  that  in  the  field 
of  operation  the  nerve  trunk  was  surrounded 
and  bound  down  by  extensive  connective-tis- 
sue formation,  more  so  than  observed  in  any 
other  t^-pe  of  operation.  This  argues  strongly 
against  fat  sheaths  in  peripheral  nerve  repair. 


In  a  further  series  of  13  experiments  we 
made  use  of  an  arterial  tubular  suture  to 
l)ridge  a  defect  in  a  resected  nerve.  Arterial 
tubular  sutures  were  e.xperimentally  tested 
by  Foramitti.  This  method  of  nerve  repair 
was  used  to  some  extent  bj'  Hashimoto  in 
the  Russo-Japanese  War;  by  other  surgeons 
in  the  first  and  second  Balkan  Wars.  In  our 
experiments  we  followed  Foramitti  in  the 
preparation  of  the  arterial  tubes,  however, 
using  the  carotid  artery  of  dogs  instead  of  the 
carotid  arteries  of  calves  as  recommended  by 
Foramitti.  The  arterial  tubes  were  prepared 
by  stretching  the  carotid  arteries  of  large 
dogs  over  glass  rods  of  suitable  size  fixing 
them  in  5  per  cent  formahn  for  48  hours; 
washing  for  24  hours  in  flowing  water; 
boiling  for  20  minutes;  then  storing  in  70  per 
cent  alcohol,  in  which  they  may  be  kept  for 
days.  When  required  for  use  an  artery  thus 
treated  was  taken  from  the  alcohol,  slipped 
from  the  glass  rod,  cut  to  required  length 
and  then  placed  in  warmed,  sterile  saline 
solution  for  about  30  minutes.  The  manner 
of  use  for  bridging  is  as  follows: 

A  suture  threaded  at  both  ends  with  a  fine 
needle  is  passed  through  the  central  and  distal 
end  of  a  cut  nerve  several  millimeters  from  the 
cut  ends.  Centrally  and  distally  the  needles 
are  then  passed  through  opposing  side  of  the 
arterial  tube  near  the  two  ends  of  the  tube, 
and  the  resected  nerve  ends  drawn  into  the 
lumen  of  the  artery  and  held  in  place  by  tying 
the  suture  over  the  artery.  In  the  several  ex- 
periments of  this  series,  the  time  of  observa- 
tion varied  6  days  to  298  days.  It  is  interest- 
ing to  note  that  arterial  tubes  prepared  as 
above  indicated,  when  placed  in  position  in 
tubular  sutures  are  not  absorbed  for  a  period 
of  at  least  5  months.  Their  presence  in  tissue 
does  not  especially  incite  connective-tissue 
formation.  There  is  practically  no  penetra- 
tion of  connective  tissue  through  the  wall  of 
the  tube  and  a  negligible  in-wandering  of 
leucocytes  through  the  arterial  wall.  A  small 
amount  of  connective  tissue  is  found  within 
the  lumen  of  the  arterial  tube  in  long  time 
experiments,  derived,  I  believe,  from  the 
resected  nerve  ends.  In  4  of  the  experiments 
kept  longer  than  4  months,  down-growing 
neuraxes    derived    from    the   central   stump 


HUBER:  REPAIR  OF  PERIPHERAL  NERVE  INJURIES 


471 


had  passed  through  the  lumen  of  the  artery, 
in  one  experiment  a  distance  of  approximately 
4  centimeters,  and  reached  the  distal  nerve, 
in  which  beginning  regeneration  was  noted. 
While  regeneration  through  an  arteria.1  tube 
is  a  possibility,  this  method  does  not  com- 
mend itself  for  surgical  practice  since  it  is 
less  certain  of  favorable  results  than  when 
auto-  or  homo-nerve-transplants  are  used. 

In  certain  of  our  experiments  in  which  the 
ulnar  nerve  was  resected  to  the  extent  of  4 
to  5  centimeters  for  the  purpose  of  obtaining 
a  nerve  segment  to  be  used  as  an  auto-nerve- 
transplant  in  another  operation,  the  resected 
ulnar  nerve  ends  were  brought  together  as 
closely  as  possible  by  means  of  a  tension  silk 
suture.  In  certain  of  these  experiments 
the  suture  line  was  wrapped  with  Cargile 
membrane;  others  with  formalized  arterial 
sheath.  The  leg  operated  upon  was  not 
immobilized.  Of  the  13  experiments  of  this 
nature  in  all  but  2  the  tension  suture  gave 
way,  admitting  a  separation  of  the  resected 
nerve  ends.  In  the  two  experiments  in  which 
the  suture  maintained, down-growth  of  central 
neuraxes  to  the  distal  segment  was  noted. 
It  is  recognized  that  this  series  of  experiments 
does  not  warrant  drawing  more  than  limited 
deductions  as  to  the  value  of  tension  sutures. 
Immobilization  of  parts  did  not  seem  prac- 
ticable. They  may  serve  to  show  that  sutures 
alone  are  not  sufficient  to  retain  resected 
nerve  ends  in  position  if  undue  tension  is  used 
to  bring  the  nerve  ends  together. 

By  way  of  linal  summary  the  following 
points  may  receive  special  consideration: 

The  results  of  all  the  experimental  work 
on  nerve  transplantation  indicate  clearly,  it 
seems  to  me,  that  the  most  favorable  results 
are  to  be  obtained  after  the  use  of  auto-nerve- 
transplant  and  for  practical  surgery  a  cable- 
auto-nerve-transplant,  using  several  segments 
of  a  cutaneous  sensory  nerve  to  bridge  a 
defect  in  a  larger  motor-sensory  nerve.  The 
question  of  the  type  of  nerve  is  not  material; 
the  question  of  the  funicular  arrangement  is 
of  secondary  importance;  whether  the  central 
or  the  distal  end  of  transplant  is  placed 
centrally  is  not  necessary  of  consideration; 
accurate  end-to-end  suture,  careful  technique, 
and  dry  field,  are  essential,  I  believe. 


As  concerns  fresh  homo-nerve-transplants. 
I  believe  I  am  justified  in  stating  that  they 
serve  the  purpose  of  bridging  nerve  defects 
quite  as  well  as  auto-nerve-transplants,  if 
available,  which  would  very  probably  not 
often  be  the  case  in  practical  surgery.  I 
believe  that  experimental  observations  justify 
the  use  of  stored  homo-nerve-transplants; 
nerves  stored  either  in  sterile  vaseline,  sterile 
liquid  petrolatum, or  even  50  per  cent  alcohol. 
If  nerves  can  be  stored  under  proper  pre- 
cautions for  40  days  in  liquid  petrolatum 
and  serve  as  transplants,  I  see  no  reason  why 
they  may  not  be  stored  80  days  or  even  longer. 
The  favorable  results  obtained  after  using 
nerves  stored  in  50  per  cent  alcohol  indicate 
that  value  of  the  nerve  transplant  is  not 
dependent  on  the  presence  of  living  sheath 
cells  and  there  is  no  question  of  the  nerve 
fibers  of  a  nerve  segment  stored  in  50  per 
cent  alcohol  undergoing  wallerian  degenera- 
tion as  does  the  peripheral  part  of  a  nerve 
after  section.  The  neurilemma  sheaths  main- 
tain and  through  these  the  central  neuraxes 
reach  the  distal  nerve  segment. 

As  concerns  the  general  question  of  the  use 
of  .sheaths  about  nerve  suture  lines  or  trans- 
plants, it  may  be  stated  that  as  a  general  rule 
sheathing  is  not  necessary,  and  while  perhaps 
not  harmful,  they  serve  no  specific  purpose. 
Considered  in  the  light  of  our  experimental 
work  the  use  of  an  alcoholized  Cargile  mem- 
brane sheath  may  be  justified  in  certain 
cases.  There  is  very  little  connective-tissue 
formation  consequent  to  their  use;  they 
remain  in  place  unabsorbed  for  nearly  5 
months  after  being  placed  in  the  wound.  I 
should  like  to  see  this  method  of  sheathing 
tried  in  cases  in  which  much  fibrous  tissue  is 
present  in  the  field  of  nerve  repair,  especially 
in  cases  in  which  it  is  not  possible  to  do 
muscle  neurolysis  as  has  been  so  success- 
fully done  by  Dean  Lewis  in  certain  cases. 

There  is  one  more  point  I  should  like  to 
refer  to  in  connection  with  our  experimental 
work,  namely,  the  importance  of  having  dry, 
clean  wounds,  before  the  wound  is  closed. 
There  would  appear  to  be  a  correlation  be- 
tween a  field  not  quite  dry  and  an  increase 
of  connective  tissue  about  the  nerve  op- 
erated upon. 
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THE  CLINICAL  SIGNS  OF  NERVE  INJURY  AND  REGENERATION' 

By  lewis  J.  POLLOCK,  M.D..  Chicago 

Assistant  Trofessor  of  Xeurology.  Northwestern  University  Medical  School 


CLINICAL  signs  of  nerve  regeneration 
arethe  manifestations  of  the  spontane- 
ous recovery  of  an  injured  nerve  or  the 
recovery  consequent  to  the  suture  of  the  ends 
of  a  divided  nerve  or  that  following  some  oper- 
ative procedure  performed  upon  an  injured 
nerve  which  has  shown  signs  of  physiological 
interruption.  To  a  large  degree,  signs  of  re- 
generation consist  in  the  evidence  of  return 
of  function.  It  is  necessary,  therefore,  to 
define  the  signs  of  loss  of  function. 

Many  attempts  have  been  made  to  dis- 
cover a  sign  or  groups  of  signs  which  would 
justify  a  rapid  differential  diagnosis  between 
a  case  having  a  complete  anatomical  section 
of  a  nerve  and  one  in  which  complete  loss  of 
function  is  not  the  result  of  division  of  the 
nerve.  Similarly,  attempts  have  been  made 
to  ditTerentiate  between  those  cases  which 
have  had  complete  loss  of  function  and 
which  spontaneously  recover  and  those  cases 
which  do  not  recover  spontaneously  but 
require  surgical  interference. 

At  one  time  it  was  thought  possible  to  dis- 
tinguish several  definite  syndromes.  Prom- 
inent among  these  were  the  groups  adopted  by 
]\Ime.  Dejerine  and  J.  Mouzon.-  They  de- 
lined  the  syndromes  of  interruption,  of  com- 
pression, of  irritation,  of  dissociation,  and  of 
recovery,  each  having  a  distinctive  group  of 
symptoms.  Unfortunately,  it  was  proven  by 
others  by  subsequent  observations  that  this 
classification  was  artificial  and  unreliable  for 
the  purpose  of  certain  diagnoses. 

To  my  knowledge  there  is  no  way  by  which 
the  complete  loss  of  function  due  to  anatom- 
ical interruption  can  be  difi'erentiated  from  the 
complete  loss  of  function  due  to  physiological 
interruption  produced  by  compression,  etc. 
From  a  single  examination,  at  a  given  time, 
we  can  only  determine  whether  the  lesion  is 
complete  or  incomplete.  If  the  lesion  is 
complete  we  cannot  tell  whether  it  is  due  to 
anatomical  interruption  or  not,  nor  can  we 

'Pres5e  m6d.,  1915,  May  10,  July  8,  August  30. 


predicate  whether  it  will  spontaneously  re- 
cover or  require  surgical  treatment.  Of 
course,  if  the  lesion  is  incomplete,  anatomical 
division  cannot  be  present  except  in  the  form 
of  a  lateral  notch. 

In  a  case  of  complete  physiological  in- 
terruption, only  when  a  subsequent  examina- 
tion shows  some  return  of  function  may  we 
say  that  the  lesion  is  incomplete  and  an 
anatomical  interruption  absent  No  other 
sign  or  group  of  signs  suffice.  In  general, 
the  course  of  the  clinical  picture  is  much  more 
important  than  any  group  of  signs  for  the 
purpose  of  determining  the  severity  of  a  lesion. 

The  various  clinical  signs  resulting  from  a 
complete  interruption  of  a  nerve  have  been 
given  a  different  value  and  significance  by 
difi'erent  investigators.  Each  one  has  pro- 
posed a  certain  grouping  of  symptoms  in 
the  order  of  their  supposed  value  and  many 
have  added  certain  signs  of  their  own. 
Common  to  most  may  be  found,  (i)  complete 
paralysis  of  all  muscles  supplied  by  the 
nerve  below  the  lesion;  (2)  complete  reaction 
of  degeneration;  (3)  rapid  and  extensive  atro- 
phy of  the  paralyzed  muscles;  (4)  absence  of 
pain  on  pressure  applied  to  the  nerve  trunk 
below  the  lesion;  (5)  loss  of  objective  sensibil- 
ity in  the  supply  of  the  affected  nerve.  Many 
include  absence  of  tonicity  with  characteristic 
attitudes  of  the  hmbs  in  repose,  as  wrist-drop, 
foot-drop,  etc.,  absence  of  any  pain  on  pres- 
sure of  the  muscles  supplied  by  the  injured 
nerve,  exaggerated  excitability  of  the  muscles 
to  mechanical  stimuh,  aboUtion  of  correspond- 
ing reflexes,  absence  of  any  zone  of  hj^era^s- 
thesia  or  paraesthesia  in  the  region  supplied 
by  the  injured  nerve,  vasomotor  and  trophic 
disturbances. 

Much  of  the  difficulty  in  determining  the 
presence  or  absence  of  severe  lesions  may  be 
attributed  to  the  lack  of  standardized  methods 
of  examination,  careless  and  verbose  de- 
scriptions, and  lack  of  knowledge  of  the 
physiology  of  the  peripheral  nervous  system. 


'  Read  before  a  joint  meeting  of  the  Chicago  Surgical  and  Neurological  Societies.  January  2.  ipso.    (For  discussion  see  p.  530.) 
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l-'ig.  i .     Wrist  tlrop  in  musculospiral  palsy. 

So  much  is  this  true,  that  in  describing  the 
sensory  changes  present  in  severe  lesions  of 
peripheral  nerves,  it  was  necessary  for  one 
distinguished  author  to  refer  to  them  as 
"considerable  disturbances  of  objective  sen- 
sibility. "  If  a  complete  interruption  of  a 
sensory  or  mixed  nerve  be  present,  complete 
loss  of  sensory  function  would  follow,  and  if 
we  knew  how  to  determine  it  and  of  what  it 
consisted,  recourse  to  such  descriptions  would 
be  unnecessary. 

Because  of  these  difficulties  I  shall  define 
the  extent  to  which  I  believe  the  loss  of  such 
functions  as  I  consider  most  important, 
may  be  employed  in  determining  the  severity 
of  a  peripheral  nerve  lesion. 

Complete  loss  of  all  the  functions  of  a  nerve 
indicates  a  severe  lesion  and  is  interpreted  as  a 
complete  physiological  interruption  of  that 
nerve. 

Total  paralysis  of  all  the  muscles  supplied 
by  a  nerve  distal  to  a  lesion  cannot  alone  be 
used  as  an  indication  of  the  severity  of  that 
lesion.  Particularly  is  this  true  of  the  mus- 
culospiral nerve,  slight  injuries  of  which 
produce  total  ]iaralysis. 

Motion  of  segments  about  a  joint  does  not 
indicate  the  integrity  of  the  function  of  the 
nerve  supplying  the  muscles  ordinarily  sup- 
posed to  move  such  segments.  The  pre- 
servation of  the  function  of  muscles  is  largely 
determined  through  the  examination  of  the 
movements  of  segments  and  not  of  the  muscles 
themselves.  The  frequency  with  which  more 
than  one  muscle  may  produce  a  similar  move- 
ment of  the  segments  about  a  joint  makes  this 
type  of  examination  unreliable  unless  certain 
care  be  exercised. 

The  preservation  of  certain  movements,  the 
loss  of  which  is  supposed  to  follow  particular 
nerve  lesions,  has  been  observed  for  manv 


Fig.  2.  Extension  of  wrist  by  supplementary  movement 
of  flexion  of  lingers. 

years.  These  movements  may  be  caused  by 
a  number  of  factors;  among  which  may  be 
included,  the  anastomotic  supply  of  muscles 
from  adjacent  nerves,  movements  produced 
by  muscles  other  than  primary  movers  in  a 
particular  action,  movements  occurring  as  a 
result  of  mechanical  factors  producing  a 
change  of  direction  of  leverage  by  shortening 
and  lengthening  the  tendons  and  muscles 
passing  over  several  joints,  and  slight  move- 
ments resulting  from  the  recoil  of  elastic 
tissues  following  a  movement  in  a  direction 
opposite  to  the  one  desired.  It  is  misinter- 
pretation of  such  supplementary  movements 
which  lead  to  incorrect  opinions  that  complete 
lesions  are  incomplete  ones  (Figs,  i,  2,  3,  4, 
and  5). 

Our  knowledge  of  the  sensory  changes 
following  peripheral  nerve  lesions  is  in  a 
chaotic  state;  partly  because  of  the  lack  of 
standardized  methods  of  examination  but 
principally  because  of  the  lack  of  knowledge 
of  the  extent  of  the  supplementary  function  of 
sensation  of  adjacent  nerves. 

It  is  well  known  that  following  a  division 
of  a  mixed  nerve,  there  is  seen  a  certain  area 
in  which  all  sensation  is  lost  surrounded  by  an 
area  in  which  stimuli  to  pin  prick  and  extreme 
degrees  of  temperature  are  felt.  This  area  is 
known  as  the  intermediate  zone.  The  ap- 
parent sensory  dissociation  and  the  subse- 
ciuent  behavior  of  the  two  zones  led  to  the 


Fig.  3.     Extension  of  wrist  by  supplementary  move- 
ment of  contraction  of  pronator  radii  teres. 


474 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


Fig.  4.  Opposition  of  the  thumb  by  the  adductor  polli- 
cis  and  flexor  brevis  pollicis  in  median  nerve  palsy. 

formulation  by  Head'  and  his  co-workers  of 
their  theory  that  the  sensory  mechanism  in 
the  peripheral  nerves  consists  of  three  sys- 
tems: deep  sensibility,  protopathic  sensibility, 
and  epicritic  sensibility.  The  sensibility  to 
painful  stimuli  by  pin  prick  which  was  present 
soon  after  an  injury  in  that  portion  of  the  skin 
contained  within  the  borders  of  the  anatomic 
sensory  distribution  of  a  nerve  was  attributed 
by  them  to  the  function  of  overlapping  ad- 
jacent nerves. 

It  is  obvious  that  if  any  of  the  skin  within 
the  borders  of  the  accepted  anatomic  sensory 
distribution  of  a  nerve  becomes  sensitive  to 
pin  prick  because  of  nerve  overlap,  it  is  neces- 
sary to  determine  to  what  extent  this  function 
can  possibly  develop,  which  can  readily  be 
done  by  determining  the  residual  sensibility 
of  a  nerve.  By  this  is  meant  that  area  of 
skin  in  which  sensibility  is  preserved  after  all 
the  nerves  adjacent  to  the  one  being  studied 
have  been  severed.  For  example,  if  we  wish 
to  determine  the  residual  sensibility  to  pin 
prick  of  the  radial  nerve  on  the  anterior  sur- 
face of  the  hand,  it  is  necessary  to  sever  the 
remaining  nerves  which  supply  this  area, 
namely,  the  musculocutaneous,  ulnar,  and 
median.  What  sensibility  remains  can  be 
attributed  only  to  the  function  of  the  radial 
nerve  (Fig.  6). 

From  a  large  collection  of  similarly  com- 
bined lesions  found  among  over  one  thousand 
cases,  I  have  been  able  to  reconstruct  the  area 
of  residual  sensibihty  of  a  number  of  periph- 
eral nerves.  That  portion  of  the  residual 
sensibility  of  a  nerve  which  extends  into  the 
recognized  sensory  distribution  of  an  adjacent 

'Btain,  190S,  xxviii.  p.  m. 


Fig.  5.  Adduction  of  the  thumb  by  the  extensor  longus 
pollicis  in  ulnar  palsy. 

nerve  is  the  overlap  of  the  former  on  to  the 
latter.  Therefore,  even  if  pain  to  pin  prick 
be  felt  in  this  overlap  area  following  an 
injury  to  such  an  adjacent  nerve,  it  does  not 
indicate  a  partial  or  recovering  lesion.  Only 
when  sensation  is  present  in  the  isolated  sup- 
ply of  a  nerve  can  the  lesion  be  considered  as 
a  partial  one.  The  area  of  the  isolated  supply 
to  pin  prick  of  various  nerves  is  the  area  in 
which  no  overlapping  occurs. 

Corresponding  to  the  area  of  the  isolated 
supply  of  a  nerve  to  pin  prick  is  found 
analgesia  to  pinching,  in  my  opinion  an 
excellent  indication  of  a  severe  nerve  lesion. 

Regarding  the  electrical  changes  demon- 
strated by  the  methods  personally  employed, 
namely,  faradic,  and  galvanic  stimulation, 
it  may  be  said  that  complete  reaction  of  de- 
generation is  always  present  in  a  severe 
lesion  but  does  not  indicate  an  irreparable 
one.  Of  all  the  changes  to  electrical  stimu- 
lation, the  slowness  of  the  muscular  contrac- 
tion is  the  only  constant  phenomenon  which 
can  be  satisfactorily  employed  in  determining 
the  reaction  of  degeneration.  Polar  changes 
are  inconstant  and  of  course  it  may  be  ex- 
pected the  response  to  faradism  would  be 
absent  frequently,  even  in  partial  lesions. 
Especially  is  this  true  of  cases  requiring  more 
than  4  months  for  recovery.  Although  elec- 
trical examinations  afforded  no  means  where- 
by a  differentiation  between  anatomical  and 
physiological  interruption  could  be  made  in 
the  cases  observed  within  a  year  following 
injury,  it  must  be  remembered  that  frecjuently 
after  this  period  and  always  after  a  hundred 
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Fig.  6.  Residual  sensibility  to  pin  prick  of  the  radial 
nerve. 

weeks,  irreparable  lesions  show  complete 
loss  of  response  to  any  form  of  electrical 
stimulation. 

The  longitudinal  reaction  did  not  prove  to 
be  of  any  particular  diagnostic  or  prognostic 
value.  Of  some  interest  was  the  fact  that 
masses  consisting  of  muscles  supplied  by 
nerves,  severely  and  often  irreparably  injured, 
showed  great  increase  of  resistance  to  the  con- 
tinuous current.  The  constancy  of  this 
phenomenon  unfortunately  could  not  be 
controlled  and  its  real  significance  therefore 
was  not  determined. 

Rapid  and  e.xtensive  atrophy  of  the  para- 
lyzed muscles  may  be  interpreted  as  meaning  a 
severe  lesion  with  a  number  of  reservations. 
Ulnar  ners-e  lesions  as  a  rule  show  extensive 
atrophy  whether  severe  or  not.  Atrophy  is 
of  service  in  denoting  the  severity  of  a  lesion 
only  when  seen  soon  after  injury.  The  amount 
of  atrophy  observed  some  months  after  in- 
jury is  not  commensurate  with  the  severity  of 
the  lesion. 

Measuring  the  amount  of  atrophy  in  the 
upper  extremities  distal  to  the  elbow  and  in 
the  lower  distal  to  the  knee,  by  water  dis- 
placement, the  following  facts  were  found. 
As  compared  to  the  unaffected  extremity  the 
affected  one  showed  in  an  irreparable  ulnar 
nerve  lesion,  an  atrophy  of  4.5  per  cent  of  the 
total  mass,  in  recovering  lesions  4.2  per  cent; 
in  radial  nerve  lesions  there  was  an  atrophy  of 
4.3  per  cent  in  recovering  lesions  and  5  per 
cent  in  irreparable  ones.  In  lesions  of  the 
median  nerve,  those  recovering  showed  11.2 
per  cent  and  irrecoverable  ones  15  per  cent 
atrophy;  in  sciatic  nerve  lesions  recovering 
lesions  showed  Q.7  per  cent  and  those  irre- 
coverable 10  per  cent:  the  external  popliteal 
showed  in  the  recovering  lesions  6  per  cent 
and  in  the  irrecoverable  ones  7.2  per  cent 
atrophy. 


Fig.  7.  /,  Usual  area  in  which  sensibilitj-  to  pin  prick 
is  preserved  in  combined  lesions  of  ulnar  and  median 
nerves,  or,  in  this  instance,  ulnar,  median,  and  musculo- 
cutaneous. 

//.  .\nalgesia  in  the  usual  algesic  area  when  the  radial 
nerve  is  divided  in  addition  to  the  ulnar  and  median. 

11 1  A.  Preservation  of  sensibility  to  pin  prick  in  a 
combined  ulnar  and  median  lesion.  B.  Resection  and 
suture  of  these  nerves  did  not  produce  analgesia  of  the 
algesic  area. 

IVA.  .\nalgesia  in  a  median  ner\'e  lesion,  showing 
preservation  of  sensibility  to  pin  prick  over  a  large  portion 
of  the  radial  part  of  the  palm.  H.  Complete  analgesia  of 
the  radial  part  of  the  palm  produced  when  in  this  case  the 
superficial  radial  nerve  was  severed  to  be  used  as  a  cable 
transplant. 

Although  the  percentage  of  loss  of  muscle 
mass  was  slightlj'  greater  in  the  severe,  ir- 
recoverable lesions,   the  diiTerence  was  not 
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Fig.  S.     Sign    of    compklf    recovery    of    mustulo^pirai 
paralysis. 

sufficient  to  be  of  diagnostic  value.  In 
addition  to  this,  some  irrecoverable  sciatic 
nerve  lesions  showed  but  i  per  cent  loss  when 
a  recovering  showed  a  17  per  cent  loss.  In 
a  recovering  external  popliteal  nerve  lesion 
we  found  16  per  cent  and  in  an  irrecoverable 
one  only  i  per  cent  atrophy,  etc. 

In  general  it  may  be  said  that  when  ob- 
served some  months  after  injury,  absence  of 
demonstrable  atrophy  is  not  an  indication  of 
a  reparable  lesion.  It  has  impressed  me  that 
movement  of  the  extremity,  passive  or  active 
is  often  responsible  for  an  apparent  lack  of 
atrophy.  How  much  any  replacement  of 
muscle  by  other  tissue  is  responsible  can  only 
be  conjectured. 


.\bscncc  of  pain,  when  the  trunk  of  the 
nerve  is  subjected  to  pressure  below  the  seat  of 
the  lesion,  was  demonstrable  in  many  severe 
lesions,  but  f|uite  a  number  of  reco\erable 
lesions  showed  this  analgesia  as  well.  On  the 
other  hand,  not  a  few  irrecoverable  lesions 
showed  the  preservation  of  pain  to  such  pres- 
sure. Only  the  ulnar,  musculospiral.  and 
external  popliteal  nerves  are  suitable  for  iso- 
lated pressure  upon  their  trunks,  and  this 
only  in  those  cases  in  which  the  injury  is 
proximal  to  their  superficial  positions.  The 
danger  of  producing  pain  by  pressure  upon 
adjacent  structures  is  too  great  to  make  this  a 
universally  diagnostic  phenomenon  of  certain 
value. 

In  agreement  with  Meige  and  Pitres' 
absence  of  any  pain  or  pressure  of  the  muscles 
which  are  paralyzed  was  found  a  very  un- 
reliable sign.  In  fact  it  was  found  that  in 
a  large  number  of  cases,  tenderness  to  pres- 
sure was  more  marked  on  the  injured  side  and 
could  probably  be  attributed  in  some  cases, 
to  the  injury  of  other  tissues;  in  others,  to 
supplementary  supply  of  sensation  of  the 
paralyzed  muscle  by  adjacent  nerves. 

When  tone  was  measured  by  a  tonometer, 
it  was  found  that  only  for  a  short  time  after 
an  injury  of  a  peripheral  nerve,  was  the  loss  of 
tone  any  indication  of  the  severity  of  the  le- 
sion. Even  in  such  an  instance  the  loss  of 
the  tone  represented  only  a  reflection  of  the 
general  loss  of  function.  The  difference  in 
millimeters  of  mercury  was  expressed  in  the 
ratio  of  from  160  to  180  in  normal  muscle 
to  40  to  60  in  the  paralyzed  ones.  In  a  very 
few  weeks,  infiltration,  fibrosis,  and  other 
changes  in  the  muscles  and  tendons  vitiated 
what  significance  loss  of  tone  might  have. 

Too  little  is  known  of  the  nature  of  trophic 
disturbances  to  enable  us  to  employ  them 
profitably  in  interpreting  the  severity  of  the 
lesion.  Where  protopathic  sensibility  was 
lost  trophic  ulcers  were  likely  to  occur. 
When  an  extremity  was  immobilized,  growth 
of  nails  ceased.  When  an  extremity  was  pro- 
tected by  a  dressing  hypertrichosis  was  at 
times  observed.  Generalized  atrophy  of  the 
bones  indicated  only  disuse.  In  other  words 
the  trophic  disturbances  can  be  employed  as 
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an  indication  of  the  se\"erity  of  the  nerve  lesion 
only  when  judged  in  the  light  of  the  presence 
of  other  conditions. 

As  to  the  absence  of  hypereesthesia  in  the 
regions  supplied  by  an  injured  nerve  as  an 
indication  of  complete  interruption  of  that 
nerve,  it  can  be  stated  definitely  that  as  a 
matter  of  fact  hj-pera-sthesia  is  not  uncom- 
mon in  just  such  cases,  when  sensation  to  pin 
prick  has  returned  as  the  result  of  nerve 
overlap. 

The  signs  of  regeneration  of  a  nerve  are  the 
manifestations  of  recovery  of  function.  Among 
these  are  return  of  sensation,  both  subjective 
and  objective,  disappearance  of  reaction  of 
degeneration,  increase  of  tone,  disappearance 
of  atrophy  and  return  of  motion. 

These  manifestations  differ  in  appearance 
and  rate  of  return  as  to  the  pathology  of  the 
nerve  and  as  to  whether  recovery  is  spontane- 
ous or  is  consequent  to  surgical  intervention. 
They  are  dependent  upon  the  condition  of 
the  neuraxones.  If  descending  degeneration 
has  been  slight  or  absent  and  the  nerve  re- 
covers spontaneously  and  rapidly  one  type  of 
course  is  followed:  if  resection  and  suture  has 
been  performed  another  type  is  observed. 
If  little  or  no  degeneration  has  followed,  but  a 
complete  physiological  interruption  has  ex- 
isted for  a  long  time,  because  perhaps  of  a 
constricting  band,  surgical  relief  of  this 
morbidity  is  followed  by  a  regeneration  simi- 
lar in  character  to  that  observed  in  lesions 
rapidly  recovering  spontaneously.  If  de- 
scending generation  is  severe  or  complete  and 
conditions  are  such  that  the  lesion  recovers 
with  no  surgical  interference,  the  course  of 
recovery  will  be  very  similar  to  that  observed 
following  suture. 

Rapidly  and  spontaneously  recovering  le- 
sions showed  two  characteristics:  First,  in 
agreement  with  others  (Sherren),  I  have  found 
that  such  lesions  do  not  show  the  dissociation 
of  sensation  previously  referred  to.  Here 
little  or  no  sensibility  to  pin  prick  returns 
before  tactile  sensation.  Both  forms  of 
sensation  are  absent  and  return  together. 
This  in  my  opinion  is  due  to  the  fact  that  the 
functit)n  of  overlapping  nerves  is  inaugurated 
only  in  the  presence  of  a  complete  interruption 
whether   it   be   physiological   or   anatomical. 


Fig.  9.  Pitres'  test  of  recovered  ulnar,  at  left;  failure  of 
test  in  ulnar  palsy,  at  right. 

From  200  peripheral  nerve  injuries  which  were 
incomplete  and  recovered  soon  after  injury, 
only  three  were  found  where  sensibility  to 
pin  prick  was  present  and  tactile  sensibility 
absent.  The  return  of  sensibility  to  both 
pin  prick  and  touch  followed  no  definite  rule 
as  to  its  location  but  was  in  every  instance 
patchy  in  character.  Second,  the  return  of 
function  did  not  adhere  to  any  definite  rate  of 
progression  either  as  to  sensation  or  motion 
and  often  all  the  muscles  innervated  by  a 
nerve  regained  their  function  suddenly  ir- 
respective of  their  distance  from  the  lesion. 

Many  cases  of  complete  physiological  in- 
terruption of  a  nerve  showed  their  first  sign 
of  regeneration  at  such  a  time  as  one  would 
expect  it  to  occur  were  the  nerve  divided  at 
the  time  of  injury  and  sutured.  From  this 
time  onward  the  regeneration  progressed 
exactly  as  would  a  sutured  nerve.  It  is 
reasonable  to  assume  that  in  this  tj'pe  of 
severe  lesion  complete  descending  degenera- 
tion has  occurred  and  conditions  permitted 
the  regeneration  of  the  axones.  Evidence  of 
regeneration  first  appeared  in  from  the  eighth 
to  ninth  month,  ancl  it  was  noticeable  that  a 
considerable  number  of  men  wounded  at 
about  the  same  time,  all  began  to  improve 
together. 

In  my  opinion  this  is  additional  evidence 
that  very  great  conservatism  should  be  ex- 
ercised in  making  a  decision  for  resection  and 
suture  in  severe  lesions  of  peripheral  nerves 
not  recovering  within  even  7  to  8  months. 

The  order  in  which  the  signs  of  regeneration 
appear  have  been  given  by  ]\ime.  Ath. 
Benisty^  as  follows:  (i)  Sensory  regeneration, 
consisting  of  pain  when  the  skin  is  pinched, 

>  The  Treatment  and  Repair  of  Nerve  Lesions.     i'ilitai>'  Medical 
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Fig.  lo.  [liability  completely  to  close  the  fist  in  median 
palsy. 

pain  when  the  nerve  is  pressed  below  the  le- 
sion, formication  on  pressure  of  the  nerve  and 
spontaneous  aching  in  certain  muscles;  (2) 
arrest  of  atrophy  and  return  of  tonicity; 
(3)  in  some  cases  return  of  faradic  contrac- 
tility; (4)  disappearance  of  objective  sensory 
disturbances;  and  (5)  voluntary  movements. 
As  critical  an  examination  of  the  clinical 
signs  of  nerve  regeneration  is  necessary  as 
was  seen  to  be  the  case  with  the  signs  of 
complete  physiological  interruption  of  a 
nerve.  In  my  experience  return  of  pain  upon 
pinching  of  the  skin  was  many  times  the  first 
sign  of  nerve  regeneration,  but  very  frequently 
was  not.     Only  that  return  of  pain  to  pinch- 

'  ing  which  is  found  in  such  areas  of  skin  as  are 
outside  the  influence  of  nerve  overlap,  can  be 
used  as  an  indication  of  the  recovery  of  a 
nerve.  Frecjuently  spontaneous  aching  and 
more  frec[uently  a  sensation  of  a  "different 
feeling"  in  an  extremity  preceded  other  signs 
of  nerve  regeneration  Pain  upon  pressure  of 
the  nerve  trunk  distal  to  the  lesion  was  found 
unreliable. 

Tinel's  sign,  or  peripheral  formication  upon 
pressure  or  light  percussion  of  the  nerve  trunk 
distal  to  the  lesion,  was  found  to  be  practically 
valueless.     Where  a  nerve  is  superficial  and 

'pressure  may  be  exerted  upon  it  and  it  alone 
this  sign  might  have  some  value.  Unfortu- 
nately only  few  of  the  peripheral  nerves  have 
a  superficial  course  and  this  only  for  a  short 
distance.  Elsewhere  other  structures  may 
be  included  in  the  pressure.  Where  the 
sign  is  elicited  by  light  percussion,  the  con- 
centric waves  of  motion  transmitted  from  the 


])ercussed  .sjiol  may  stimulate  the  nerve  at  a 
(onsiderable  distance. 

in  any  event,  of  50  cases  of  recovering 
lesions,  7  had  complete  absence  of  Tinel's 
sign  and  8  had  formication  for  only  a  short 
distance  from  the  site  of  injury.  Of  50 
irreparable  lesions,  a  complete  Tinel's  sign 
was  obtained  in  more  than  50  per  cent  of 
cases  and  only  in  7  cases  was  it  completely 
absent.  If  my  technique  be  faulty,  then  I 
can  only  say  that  a  method  the  success  of 
which  is  dependent  upon  uncertain  physical 
conditions  which  are  poorly  controlled,  a 
method  which  requires  a  refinement  of 
technique  obtained  only  by  a  favored  few  is 
productive  of  an  unreliable  clinical  sign  in 
the  hands  of  the  standard  observer. 

Arrest  of  atrophy  and  return  of  tonicity 
were  not  profitably  employed  in  those  cases 
recovering  some  months  after  injury  for  rea- 
sons already  stated. 

The  electrical  phenomena  of  regeneration 
of  nerves  were  observed  only  in  those  cases 
recovering  more  than  5  months  after  injury. 
They  were  not  sufficiently  critically  studied  to 
permit  us  to  use  the  results  obtained  in 
judging  the  reliability  of  current  views. 
It  may  be  well  to  state,  however,  that  in  the 
partial  lesions  which  showed  beginning  re- 
covery before  the  eighth  month  following 
injury,  a  response  to  faradism  at  times  re- 
turned before  motion.  At  times  motion  was 
present  and  faradic  response  absent.  The 
cases  showing  beginning  regeneration  follow- 
ing resection  and  suture,  performed  not  less 
than  6  months  following  injury,  never  showed 
any  return  of  response  to  faradism  before  the 
return  of  motion.  The  same  is  true  of  the 
cases  showing  beginning  spontaneous  re- 
generation only  8  months  or  more  after  the 
injury. 

It  has  been  noted  by  most  observers  that 
sensation  to  pin  prick  and  extreme  degrees  of 
temperature  (protopathic  sensibility)  returns 
long  before  tactile  sensibility  and  before 
motor  function.  This  return  of  sensation  to 
pin  prick  in  the  anatomic  sensory  distribu- 
tion of  a  nerve,  which  occurs  some  time,  i.e. 
more  than  43  days,  following  injury,  was  at- 
tributed by  Head  and  his  co-workers  to  be  due 
to  the  early  regeneration  of  protopathic  fibers. 
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The  length  of  the  nerve  to  be  regenerated 
made  no  difference  as  to  the  time  of  the  tirst 
appearance  of  sensibility  to  pain. 

Such  a  lawless  regeneration  appears  to  me 
to  be  short  of  the  miraculous.  I  maintain 
that  the  return  of  sensibility  to  pin  prick, 
which  occurs  before  the  return  of  sensibility 
to  touch,  is  present  onh-  in  regions  which  oc- 
cupy the  areas  of  nerve  overlap,  and  that  this 
return  of  sensibility  to  pin  prick  cannot  be 
interpreted  as  a  sign  of  nerve  regeneration. 
I  am  supported  in  this  view  by  the  facts  that 
I  have  never  found  a  return  of  sensibility  to 
pain,  when  sensibility  to  touch  has  not  re- 
turned, e.xcept  in  an  area  of  overlap  (Fig. 
7,  /);  that  when  a  nerve  is  divided  and  at 
the  same  time  one  or  more  adjacent  nerves 
are  divided,  sensation  to  pin  prick  does  not 
return  in  the  area  of  overlap  of  these  nerves 
even  many  months  following  injury  (Fig. 
7,  //) ;  that  when  a  nerve  adjacent  to  one  that 
is  severed  and  which  supplies  an  area  of  over- 
lap to  that  nerve  is  sectioned,  the  pre-e.xisting 
sensibility  to  pin  prick  in  the  overlap  area  is 
lost  (Fig.  7,  IVA .  IVB) ;  that  when  sensibility 
to  pin  prick  is  present  within  the  anatomic 
sensory  distribution  of  a  severed  nerve, 
resection  and  suture  has  no  effect  upon  the 
general   outline   of   this   area    of   sensibilitv 

(Fig.  T,inA,niB). 

Only  when  that  portion  of  the  area  repre- 
senting the  anatomic  sensorj-  supply  of  an 
injured  nerve,  removed  from  the  influence 
cf  overlap,  in  other  words  its  isolated  supply, 
becomes  sensitive,  can  we  say  that  regenera- 
tion is  present.  Under  this  condition  at  no 
time  did  protopathic  sensibility  return  before 
epicritic.  When  sensation  returned,  it  be- 
came evident  in  patches  scattered  over  the 


Fig.  12.  Closure  of  fist  in  recovered  median  palsy. 

heretofore  analgesic  zone  and  not  only  upon 
the  borders  of  this  zone.  Likewise  under  this 
condition,  only  once  in  67  cases  of  complete 
physiological  interruption  of  a  nerve  recover- 
ing following  surgical  treatment,  did  sensation 
return  before  motion. 

In  the  interpretation  of  the  signiiicance  of 
return  of  motion  relative  to  regeneration, 
proper  recognition  must  be  made  of  sup- 
plementary motihty.  So  great  does  this 
influence  the  movement  of  some  segments 
that  I  have  never  been  able  definitely  to 
state  that  such  movements  as  I  have  ob- 
served return  following  resection  and  suture 
of  the  ulnar  nerve,  were  due  unquestionably 
to  nerve  regeneration,  with  the  exception  of 
a  distinct  contraction  of  the  flexor  carpi 
ulnaris.  These  movements  are  likewise  very 
confusing  in  median  nerve  lesions.  Some  of 
the  movements  which  cannot  be  supple- 
mented in  the  various  nerve  lesions  are: 

In  musculospiral  lesions,  extension  of  the 
proximal  phalanx  of  the  thumb  and  abduction 
of  the  thumb  in  the  plane  of  the  palm,  and 
extension  (not  alone  tension)  of  the  proximal 
phalanges  of  the  fingers.  In  ulnar  nerve 
lesions,  flexion  of  the  proximal  phalanges  of 
the  ring  and  httle  fingers  with  the  distal 
phalanges  extended,  and  lateral  movements  of 
the  extended  middle  finger.  In  median  nerve 
lesions,  flexion  of  the  distal  phalanx  of  the 
index  finger  and  of  the  thumb.  In  combined 
lesions  of  the  ulnar  and  median  nerves,  all 
movements  of  the  hand  except  flexion  at  the 
wrist  and  hollowing  of  the  hand.  In  external 
popliteal  lesions,  eversion  of  the  foot. 

Some  signs  of  complete  motor  recovery  are 
of  value:  in  the  musculospiral  nerve,  placing 
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the  little  finger  on  the  seam  of  the  trousers 
with  the  lingers  well  extended  and  with  the 
palm  turned  to  the  front,  is  a  sign  suggested 
byPitres' (Fig.  8). 

In  ulnar  nerve  lesions,  he  suggests  that  the 
palm  be  placed  flat  upon  a  table  with  the 
fingers  apart,  then  the  middle  finger  should 
be  moved  inward  and  outward  and  finally 
the  table  scratched  with  the  nail  of  the  little 
finger  without  moving  the  wrist  (Fig.  q). 
In  median  nerve  lesions  Claude-  suggests  the 
clenching  of  the  fist  with  all  the  fingers  well 
flexed  into  the  palm  and  with  the  distal 
phalanx  of  the  thumb  firmly  pressed  upon  the 
dorsal  aspect  of  the  second  phalanx  of  the 
middle  finger  (Figs.  10,  11,  and  12). 

It  has  been  observed  by  Mme.  Ath. 
Benisty'  that  in  individual  nerves,  certain 
muscles  recover  motihty  in  a  definite  order. 

In  a  general  way  the  cases  recovering 
spontaneously  showed  this  individual  char- 
acteristic in  our  experience.  In  musculo- 
spiral  lesions  the  extensors  of  the  wrist  were 
the  first  to  recover,  followed  by  the  extensors 
of  the  fingers,  then  the  abductor  and  exten- 
sor of  the  thumb.  In  ulnar  nerve  lesions 
the  intrinsic  muscles  of  the  hand  were  the 
last  to  recover.  In  median  nerve  lesions,  the 
muscles  of  the  thenar  eminence  and  the  flexor 
of  the  index  finger  were  the  last  to  recover. 
In  external  popliteal  lesions  the  extensors  of 
the  toes  and  in  sciatic  nerve  lesions  the  tib- 
iahs  posticus  and  the  flexors  and  extensors  of 
the  toes  were  the  last  to  recover. 

Cases  recovering  following  primary  and 
secondary  suture  did  not  always  adhere  to  a 
definite  rule.  Of  these  I  observed  only  39 
cases  and  among  them  the  following  muscles 
showed  the  first  return  in  the  various  lesions: 
In  musculospiral  lesions  following  primary 
sutures  the  extensors  of  the  wrist,  the  exten- 
sor communis  digitorum  and  abductor  poUicis, 
followed  by  the  extensor  longus  pollicis,  fol- 
lowing secondary  suture,  extensors  of  wrist, 
followed  by  the  extensors  of  the  fingers,  then 
the  thumb.  In  median  nerve  lesions  follow- 
ing secondary  suture,  the  pronator  radii  teres, 
the  palmaris  longus,  and  flexor  carpi  radiahs 

'Rev.  Neurol,  1016,  .\pril-May,  p.  486. 

^Quoted  by  Benisty.     Clinical  Forms  of  Nerve  Lesions. 

^Loc.  cit. 


were  the  first  to  recover.  The  supplementary 
movement  in  ulnar  nerve  lesions  was  so 
extensive  that  it  was  not  prolitable  to  at- 
tempt to  determine  what  muscle  regained  its 
function  first.  In  combined  lesions  of  the 
ulnar  and  median  nerves,  the  flexor  carpi 
ulnaris.  flexor  longus  pollicis,  and  flexor  sub- 
limus  digitorum  were  the  first  muscles  to 
functionate  following  secondary  suture.  In 
the  external  pophteal  nerve  the  peronei, 
tibialis  anticus,  extensor  longus  digitorum, 
and  extensor  hallucis  were  the  muscles  to 
recover  first,  in  the  order  named,  following 
primary  suture.  Following  secondary  suture 
the  tibialis  anticus  and  extensor  longus 
digitorum  returned  first.  In  the  sciatic 
nerve,  following  primary  suture,  the  peronei 
and  the  extensor  longus  digitorum  were  the 
first  to  recover.  Following  secondary  suture 
the  gastrocnemius  and  tibialis  posticus  were 
the  first  to  recover. 

Following  primary  suture  the  first  return 
of  motion  was  observed  in  6  months  in  mus- 
culospiral lesions.  The  first  return  of  motion 
in  external  popliteal  cases  was  observed 
7  months,  and  in  sciatic  nerve  lesions  b}/2 
months,  following  primary  suture.  In  mus- 
culospiral lesions  following  secondary  su- 
tures, the  first  return  of  function  occurred 
from  5  to  6  months  after  suture.  In  secon- 
dary sutures  of  the  sciatic  nerve  the  first  re- 
turn of  function  was  apparent  in  6'  2  months. 
In  external  pophteal  nerves  the  first  return 
of  function  occurred  in  8  months  following 
suture.  In  a  combined  ulnar  and  median 
nerve  lesion,  muscles  innervated  by  both 
nerves  showed  return  of  function  in  a  little 
over  6  months  following  secondary  suture. 

Of  all  the  signs  of  regeneration  of  a  nerve,  I 
consider  the  disappearance  of  the  reaction  of 
degeneration,  the  return  of  objective  sensibil- 
ity in  the  isolated  supply  of  a  peripheral 
nerve,  and  the  return  of  motion,  as  the  only 
certain  ones.  The  sensory  and  motor  signs 
are  the  only  constant  ones.  The  other  signs 
which  have  been  mentioned  are  suggestive 
but  not  positive.  The  only  objective  sensory 
phenomenon  which  precedes  the  return  of 
motion  is  pain  on  pinching  in  the  isolated 
supply  of  the  nerve.  Sensibility  to  pain 
and  touch  return  at  the  same  time. 
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With    Presentation'    of    Cases    and    a    Bibliography 
By  JAMES  A.  HOXEIJ,  .M.D.,  New  Haton.  Con'necticut 


CERVICAL  ribs  present  two  interesting 
groups  of  cases:  those  that  have  all 
the  symptoms  associated  with  this 
condition  and  yet  have  no  cer\-ical  ribs  and 
those  that  give  no  symptoms  and  on  exam- 
ination prove  to  have  cer\-ical  ribs. 

After  re\-iewing  the  enormous  literature 
on  the  subject  and  especially  after  reading 
Keen's  and  also  Streissler's  very  excellent 
articles,  little  remains  to  be  said.  The  subject, 
however,  is  still  interesting,  and  because  of  a 
rather  large  and  varied  group  of  cases  with 
and  without  cer\-ical  ribs,  an  added  report 
did  not  seem  wholly  unwarranted. 

In  re\"iewing  the  literature,  one  is  struck 
by  much  contradictory  exidence:  statements 
are  made  regarding  the  common  occurrence 
and  also  the  variety  of  cer\acal  ribs,  of  the 
lack  of  and  the  numerous  s\-mptoms.  the 
difficulty  and  also  the  ease  of  diagnosis,  of 
the  worth  and  uselessness  of  radiographic 
diagnosis.  Some  authors  believe  cer\ical 
ribs  occur  more  commonly  bilaterally.  Very 
few  make  the  distinction  between  true  cer- 
%ical  ribs  and  normal  transverse  processes 
and  all  the  intermediary  conditions  between 
these.  There  has  obviously  been  a  lack  of 
study  of  indi\-idual  cases  and  a  lack  of  under- 
standing of  the  development  of  supernumer- 
ary or  rudimentar\-  ribs. 

In  studying  a  group  of  negative  cer^^cal 
rib  cases  with  positive  symptoms.  I  was 
rewarded  by  finding  large,  irregular  trans- 
verse processes  of  the  seventh  cervical 
vertebra  \nth  a  very  narrow  space  between 
it  and  the  first  thoracic  rib.  which  could  very 
naturally  cause  all  the  symptoms  of  which 
the  patients  complain.  The  reverse  is  equally 
true.  To  prove  this  statement,  cases  of  true 
cer\dcal  ribs  were  found  where  the  costal 
space  was  so  vnde  that  pressure  on  nerves 
and  blood  vessels  was  improbable  and  con- 
sequently could  not  give  rise  to  symptoms. 
Cases    with    curvature    of    the    spine    with 


relatively  insignificant  pressure,  transverse 
processes  or  rudimentary  ribs  can.  on  the 
other  hand,  give  rise  to  very  severe  svTnptoms. 
There  is  apparently  a  lack  of  appreciation 
of  the  many  factors  which  produce  s^Tnptoms 
and  a  hmited  point  of  \iew  in  considering 
true  cer\ical  ribs. 

In  a  re\dew  of  the  literature  to  determine 
the  most  common  s\Tnptoms  for  comparison 
with  the  cases  reported  here,  it  was  interesting 
but  impossible  to  tabulate  the  enormous 
variety  and  combination  of  symptoms.  They 
di\ide  themselves  naturally  into  circulatory 
and  nerve  conditions  and  into  muscular  and 
other  secondary  symptoms.  Keen  gives  an 
excellent  di\ision  of  symptoms  as  follows: 

1.  Local  s}"mptoms:  tumor,  pain  on  pres- 
sure, bruit,  etc. 

2.  Ner\-ous  s^Tnptoms  more  frequent  than 
vascular. 

3.  Vascular  symptoms:  pulsations,  ischae- 
mia.  gangrene,  oedema,  thrombosis,  aneurism. 

4.  Muscular  symptoms:  wasting,  loss  of 
power,  easily  tired,  dysphagia.    Scoliosis. 

Cases  have  been  reported  with  symptoms 
resembling  Pott's  disease.  Raynaud's  disease, 
hyperthyroidism,  aneurism,  and  others  as  a 
cause  of  Klumpke-Dejerine's  paralysis;  a 
larger  nimiber  of  cases  have  been  reported 
with  various  forms  of  neuritis  than  with 
vascular  disturbances;  many  cases  wth 
trophic  and  vasomotor  affections;  others 
with  muscular  atrophy  and  sensory  disturb- 
ances and  again  others  with  only  atrophy 
of  the  hand  muscles.  In  a  few  cases,  there 
was  definite  dilatation  of  the  subcla\'ian 
vessels  and  one  case  was  reported  giNing  rise 
to  a  spasm  of  the  diaphragm.  Gangrene  as 
an  end-result  of  various  preceding  disturb- 
ances is  not  uncommon.  In  two  cases, 
cer\ical  rib  had  an  etiology  of  hereditary 
s\phihs.  Since  the  s}"mptoms  in  cer\-ical 
ribs  may  vary  from  the  slightest  nerve, 
vascular,    or    muscular    sj-mptoms    to    the 
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Fig.  I.  Case  XX.  Female.  History  not  known.  Nor- 
mal sjTnmetrical  thorax.  Roentgenograph  shows  a  com- 
pletely developed  seventh  cervical  rib  on  the  right  fused 
with  first  dorsal  rib.  On  the  left  the  transverse  process  of 
the  seventh  cervical  rib  shows  a  small  rudimentary 
tubercle. 

Fig.  la.  Case  3446.  B.,  male,  age  32.  October,  1919. 
No  symptoms  due  to  cervical  ribs.  Question  of  pulmonary 


la.  Fig.  2. 

tuberculosis.     Roentgenograph    shows    typical    bilateral 
seventh  cervical  ribs,  most  prominent  on  the  left. 

Fig.  2.  Case  3025.  C,  male,  age  26.  Private  M.  C. 
No  symptoms,  no  history.  X-ray  examination  shows  some 
diffuse  peribronchial  thickening.  Thorax  is  asvinmetrical. 
Complete  cervical  rib  on  right,  one-half  the  size  of  the 
first  thoracic  rib.  There  is  a  small  rudimcntarv  rib  on 
the  left. 


most  severe  changes,  and  since  the  diagnosis 
of  cervical  ribs  from  symptoms  alone  may  be 
confused  with  various  diseases,  it  is  obvious, 
therefore,  that  there  are  no  definite  symptoms 
or  group  of  symptoms  positive  of  cervical 
ribs.  And,  as  has  already  been  pointed  out, 
symptoms  resembling  those  that  are  found 
in  cervical  ribs,  frequently  occur  without 
other  evidence  of  cervical  ribs.  It  is  interest- 
ing, however,  to  consider  what  conditions 
may  cause  symptoms  which  may  be  mistaken 
for  cervical  rib. 

a.  Results  from  disease  or  traumatism: 
pulmonary  apical  tuberculosis.  Callus  forma- 
tion from  fracture  of  the  first  thoracic  rib, 
clavicle. 

b.  Tumor  growths:  glands,  aneurism, 
enlarged  thyroid. 

c.  Scoliosis,  unilateral  compression. 

d.  Abnormalities:  First  thoracic  rib.  Clav- 
icle. 

e.  Inflammatory  conditions :  transitory  tor- 
ticoHs;  of  shoulder-joint;  neuritis  (occupa- 
tional) . 

f.  Exostosis  of  transverse  processes.  Sca- 
lene attachment.  Localized  myositis  ossi- 
ficans. 

Scoliosis  is  frequently  mentioned  in  con- 
nection with  this  condition  (Schoenebeck), 
but  the  effort  to  determine  whether  an  in- 
creasing scoliosis  was  the  cause  of  symptoms 
where  there  were  prominent  transverse  pro- 


cesses or  ev-en  cervical  ribs,  or  whether  cer- 
vical ribs  gave  rise  to  a  scoliosis,  met  without 
success. 

Another  interesting  and  not  uncommon 
point  is  that  after  operation  sev^ere  scar- 
tissue  formation  has  often  resulted,  which  has 
given  rise  to  all  the  previous  symptoms  of 
cervical  ribs  and,  in  some  cases,  these  symp- 
toms were  more  severe  after  operation  than 
before.  There  is  still  another  interesting  fac- 
tor in  the  production  of  symptoms.  The 
frequency  of  accidents  as 
dantly  reported  which  is 
the  cases  reported  here, 
bony  compression, 
elderly  individuals, 


a  cause  is  abun- 
also  apparent  in 
Muscular   effort, 
inflammation,    and    in 
change  in  posture  with 


forward  or  lateral  bending  of  the  vertebral 
column  associated  with  tissue  changes,  may 
all  give  rise  to  symptoms  with  either  cervical 
ribs  or  enlarged  transverse  processes  present. 
These  last  factors  are  far  more  commonly 
associated  with  cervical  ribs  than  the  spon- 
taneous occurrence  of  svTnptoms.  This  opin- 
ion is  based  on  the  review  of  the  hterature 
between  the  years  1894  and  1918,  which 
gives  approximately  200  cases  in  152  articles 
as  well  as  on  the  cases  here  reported.  The 
number  of  cases  reported  during  this  period 
is  far  greater  than  all  those  reported  up  to 
1894.  Pilling  collected  cases  totahng  139. 
In  most  of  these  cases  the  cervical  ribs  were 
found  on  postmortem  examination. 
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Fig-  i- 


Fig-  4- 


Fig.  3.  W.  C.  No.  5,  male,  age  32.  Medical  student. 
Tlie  lungs  show  some  peribronchial  thickening.  Con- 
siderable markings  at  both  apices.  .Slightly  greater  density 
of  left  ape.\.  Hilus  cm  right  enlarged  and  increased  in 
density.  Cervical  rib  on  right.  Questionable  tubercu- 
losis. 

Fig.  4.  Case  1453,  female,  age  27.  Clinical  diagnosis: 
question  of  pulmonary  tuberculosis.  No  symptoms  or 
evidence  of  cervical  rib.  X-ray  examination  showed 
complete  seventh  cervical  rib  on  the  left  side,  rudimen- 
tary rib  on  the  right  side. 

Fig.  5.  O.  E.  S.  No.  8315.  Male,  age  26(?),  second 
lieutenant,  Quartermaster's  Corps.    Thora.x  symmetrical. 


Fig.  5- 


£'"'■< 


Fig.  5- 
Diagnosis:    Pulmonary  congestion;  bronchitis;  question- 
able   light    bronchopneumonia,    left    base;    pleural    dia- 
phragmatic adhesions;  cervical  ribs. 


Most  cases  are  reported  as  being  between 
the  ages  of  20  and  30  years.  Streissler's 
table  of  age  incidence  is  as  follows: 


Years 

Cases 

Percentage 

0  to  10 

II 

7-7 

II   to  20 

46 

32.2 

21   to  30 

43 

30.0 

31  to  40 

19 

13-3 

41  to  50 

16 

II  .2 

51  to  60 

6 

4.2 

61  to  70 

I 

0.7 

Over  70 

I 

0.7 

143 


100 


Age  is  of  little  importance  in  diagnosing  the 
condition  unless  the  associated  lesion  and 
cause  of  the  occurrence  of  symptoms  are 
added. 

Cer\'ical  ribs  occur  more  commonly  in 
females,  but  here  again  is  a  divergence  of 
opinion  as  to  the  exact  ratio.  Streissler  in 
200  cases  found  women  affected  in  70.8 
per  cent  and  men  in  29.2  per  cent.  Church 
says  between  60  and  70  per  cent  occur  in 
females.  Keen  reported  that  in  41  cases,  it 
occurred  75.6  per  cent  in  females  and  24.4 
per  cent  in  males.  In  another  group  of  19 
cases,  1 1  were  in  females  and  S  were  in  males. 


In  the  group  reported  here  1 2  are  women  and 
9  men.  In  the  rib  anomaly  cases  reported 
here,  the  condition  (see  List  No.  4)  was 
found  only  in  males,  but  I  do  not  mean  that 
such  anomalies  do  not  occur  in  females;  it 
occurs,  however,  more  frecjuently  in  males. 

Authors  are  all  agreed  that  cervical  ribs 
occur  more  commonly  bilaterall}'.  It  is 
difficult  to  determine,  however,  from  the 
literature  whether  the  condition  was  the 
same  on  both  sides.  From  cases  observed 
here  (see  tracings),  the  same  changes  are 
rarely  seen  on  both  sides,  and  the  fact  that 
sjTuptoms  occur  more  commonly  unilaterally 
indicates  a  revision  of  this  positive  assertion. 
PilHng  and  also  Tilmann  reported  67  per  cent 
as  occurring  bilaterally  and  33  per  cent 
unilaterally.  Miller  states  that  they  occur 
bilaterally  in  80  per  cent  of  cases.  Keen 
states  that  up  to  1894,  it  was  beUeved  to 
occur  bilaterally  in  two-thirds  of  the  cases. 
If  true  cer\ical  ribs  are  considered  and  are 
included  with  rudimentary  tubercles  or  prom- 
inent processes,  then  the  figures  may  be 
correct,  but,  if  true  cervical  ribs  alone  are 
included,  then  undoubtedly  an  error  is  made. 
The  svinptoms  are  unilateral  in  95  per  cent 
of  cases,  and  more  commonly  on  the  left. 
This  has  not  been  explained. 
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Fig.  6. 

Fig.  6.  V.  L.  Case  4027,  female;  age  40:  occupation, 
housewife.  The  patient  was  born  in  Italy,  is  married  and 
has  had  fourteen  children.  Two  died  from  causes  un- 
known. The  other  twelve  are  healthy.  Eighteen  months 
ago  the  patient  suffered  pain  in  the  right  shoulder  radiat- 
ing to  the  fingers.  She  also  had  pain  in  the  right  knee,  dull 
aching  in  character,  which  she  calls  ■'rheumatism." 
Fifteen  years  ago  the  patient  had  an  operation  on  the 
right  side  of  the  neck,  which  was  probably  for  glands. 

Fig.  7.  Case  2144.  .\.  R.,  male,  age  27.  ilay,  igiS. 
The  patient  had  pain  in  the  left  leg.  duration  2  weeks. 


Fig.  7.  Fig.  8. 

There  was  numbness  and  the  leg  was  cold,  and  these 
symptoms  were  worse  in  damp  weather.  .\  hard  nodular 
tumor  is  felt  in  the  right  cervical  region.  The  patient 
complains  of  slight  pain  in  this  region  at  times. 

Fig.  8.  Case  1033.  J.  C,  male,  age  21.  February.  iqi6. 
.\bout  3  months  ago,  while  at  work,  the  patient  felt  a 
tingling  sensation  through  the  extremities  and  body.  The 
extremities  were  cyanosed  and  cold.  The  feet  were  swollen 
at  first.  There  was  numbness  in  the  region  of  the  heart. 
.\  high  arched,  abnormal  protuberance  can  be  felt  on  each 
side  of  the  cervical  spine.  The  thyroid  is  rather  enlarged. 


To  appreciate  more  fulh-  the  origin  of 
cer\'ical  ribs  attention  is  drawn  to  the  em- 
bryonic and  developmental  considerations 
of  this  condition  (Fig.  17). 

Keen  states  very  briefly  that  a  cer\-ical  rib 
is  only  an  abnormal  dcN-iation  of  a  normal 
portion  of  a  ^•ertebra.  We  are  apt  to  forget, 
he  says,  that  in  the  cer\ical,  the  lumbar, 
and  even  in  the  sacral  region  there  exists  a 
representation  of  that  wliich  in  the  dorsal 
region  is  fully  developed  into  a  normal  rib. 
It  is  well  known  that  there  are  greater  varia- 
tions in  the  last  three  thoracic  ribs  and  in  the 
transverse  processes  of  the  lumbar  region 
than  there  are  in  the  cer\'ical  region.  There- 
fore it  has  been  thought  that  the  law  of  com- 
pensation plays  a  part,  so  that  broadly  speak- 
ing when  the  twelfth  thoracic  ribs  are  absent 
seventh  cervical  ribs  are  pro\-ided.  Unfor- 
tunately, although  there  are  some  interesting 


cases  of  variation  and  compensation,  the 
exception  to  the  rule  is  frequently  found. 
Capitan,  Todd,  and  others  have  been  inter- 
ested in  determining  what  the  cause  is  of  these 
supernumerary  ribs  and  what  factors  play 
a  part  in  their  production.  From  a  purely 
evolutionary  point  of  ^^ew,  cerWcal  ribs  are 
of  some  signiiicance. 

Tredgold  believes  that  additional  ribs  are 
due  to  the  persistence  of  a  former  condition 
and  that  a  decrease  is  simply  a  part  of  that 
steady  progressive  change  which  has  been 
seen  to  run  right  through  the  order.  There- 
fore, it  is  seen  that  a  gradual  but  marked 
reduction  takes  place  in  the  total  number 
of  ribs  as  we  rise  in  the  animal  scale.  To 
bear  this  out,  Tredgold  published  tables  of 
other  investigators  which  show  that,  for 
instance  in  man,  the  eleventh  and  twelfth 
thoracic  ribs  are  frequently  rudimentary.    In 
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rig.  9.  Case  205.  C.  F.;  age  24:  occupation,  driver. 
June.  1914.  One  week  ago  while  wrestling  with  a  man 
weighing  175  pounds,  the  opponent  fell  on  him  doubling 
his  neck  forward  until  there  was  a  sharp  crack.  Since 
then  he  has  been  able  to  move  the  neck  but  very  slightly. 
Roentgen  diagnosis:  cervical  rib  on  both  sides. 

Fig.  10.  Case  1295.  J.  \V..  female,  age  18.  The  symp- 
toms and  details  of  the  case  are  not  known.  Roentgen 
diagnosis;   rudimentary  seventh  cervical  rib. 


Fig.  II.  Case  597.  D.  S..  female,  age  32.  March.  1015. 
The  patient  complains  of  numbness  in  the  tips  of  the  three 
lateral  digits  of  the  right  hand.  In  March,  1916,  the  patient 
was  operated  upon  for  cervical  rib  on  the  right  side.  The 
rib  was  removed  and  later  pain  and  parahsis  appeared. 
In  March,  1917.  the  patient  was  operated  upon  for  sar- 
coma in  the  right  axilla.  A  tumor  was  found  under  the 
pectoral  muscle  extending  into  the  axilla.  .\t  that  time 
there  was  complete  paralysis  of  the  right  upper  exremit)'. 


the  chimpanzee  the  twelfth  and  thirteenth 
are  poorly  developed  and  in  the  lemur  the 
thirteenth  to  the  sixteenth  which  is  the  last 
rib,  are  poorly  developed.  Capitan  points 
out  that  birds  like  ostriches  have  cer\ical 
ribs  and  that  the  dolphin  and  porpoise  have 
developed  cervical  ribs  with  projections  artic- 
ulating with  the  first  thoracic  rib.  It  is 
interesting  to  note,  therefore,  that  in  man 
the  em1)ryo  has  29  pairs  of  rudimentary  ribs 
and  that  consequently  17  pairs  disappear 
before  birth.  All  the  cervical  vertebrae  nat- 
urally then  have  rudimentary  ribs  and  it  is 
the  seventh  cerxical  rib  wliich  is  the  last  to 
disappear  in  fcetal  life.  If  we  start  to  reason 
from  this  point  we  are  face  to  face  with  the 
fact  that  here  something  happens  to  prevent 
the  retrogressive  changes  from  taking  place. 
Todd  belie\-es  that  it  is  an  interference  in  ab- 
sorption but  also  that  the  disappearance  of  the 
se\-enth  cer^■ical  rib  may  be  due  to  pressure  of 
nerves  and  consequently  atrophy  of  the  com- 
pressed   tissue.     Todd   also   states    that    the 


vessels  have  equal  importance  with  the  nerves 
as  causative  factors  in  those  modifications  of 
the  upper  end  of  the  thorax  which  are  repre- 
sented by  the  pressure  of  rudimentary  ribs. 
This,  however,  would  not  account  for  the  dis- 
appearance of  the  fifth  and  sixth  cervical  ribs. 
We  know,  of  course,  that  the  rudimentary 
rib  is  grooved  for  artery  and  nerve,  and,  as 
Todd  points  out,  this  is  most  marked  in 
ffftus  and  in  cer\-ical  ribs,  least  apparent  in 
the  adult  and  in  an  intermediate  condition  in 
the  cliild. 

Dwight  suggested  that  the  principle  under- 
King  these  variations  is  the  movement  of 
the  whole  thorax  upward  or  downward  on 
the  \ertebral  column. 

Capitan  reiterates  that  it  is  merely  a  pro- 
gressive evolution,  pointing  out  that  the 
thorax  is  reduced  at  its  two  extremities. 
CerNTcal  ribs,  therefore,  may  occur  on  both 
sides  and  cases  have  been  reported  as  high 
as  the  third  cervical  rib.  The  ribs  themselves 
ma\-   be   reduced   to   mere   tubercles  on  the 
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Fig.  13- 


Fig.  ij. 

Fig.  12.  Case  3595.  M.  D'A..  fe- 
male; age,  30;  occupation,  licusewife. 
August,  iQiQ.  Clinical  diagnosis:  pcly- 
arthritis,  hydrothorax,  etc.  No  symp- 
toms of  cervical  ribs.  X-ray  diagnosis: 
the  seventh  cervical  vertebra  shows 
rudimentary  cervical  ribs,  bilateral. 

Fig.  13.  Case  1502.  I.  G.,  female; 
age  32;  occupation,  housewife.  Januarj- 
5,  191 7.  There  was  pain  in  the  left 
forearm  which  had  been  present  two 
weeks.  She  gave  no  history  of  injury 
except  that  she  struck  her  thumb  a 
month  ago.  A  large  mass  resembling 
a  tip  of  a  cervical  rib  was  felt  in  the  supraclavicular  space. 
Pressure  at  this  point  accentuated  pain  down  the  arm. 

Fig.  14.   Case  1052.   C.  M..  female;  age  31;  occupation, 
housewife.    February  29,  191 2.   The  patient  complains  of 


transverse  process,  or  there  may  be  distinct 
hypertrophy  of  the  transverse  processes.  In 
conclusion,  therefore,  the  evidence  as  to  cause 
and  influencing  factors  has  not  been  con- 
vincingly presented  from  a  point  of  \iew  of 
histology  and  a  very  interesting  problem 
lies  before  the  student. 

The  cases  presented  here  have  been  divided 
into  two  classes:  those  that  may  be  con- 
sidered true  cer\dcal  ribs,  articulating  as  do 
the  thoracic  ribs  with  the  transverse  pro- 
cesses and  those  that  may  be  considered 
rudimentary  only.  These  are  seen  in  Lists 
Nos.  I  and  2. 

Although  Gruber's  classification  of  cer\-ical 
ribs  is  apparenth-  well  known,  there  is  little 
indication  in  the  Literature  to  show  that  it  has 
been  followed.  Gruber  cLi^'^des  cer\'ical  ribs 
into  four  classes,  mainly  according  to  size 
and  therefore  growth,  as  follows: 

Class  I.  Consists  only  of  a  node,  which 
does  not  extend  beyond  the  lateral  dimen- 
sions of  the  transverse  processes  of  the 
vertebra\ 


Fig.  14. 

numbness  and  tingling  in  the  left  hand,  which  she  has  had 
since  last  October.  She  has  had  the  same  sensation  in  the 
right  hand  but  it  has  not  been  as  se\-ere  as  in  the  left 
hand. 


Class  2.  A  blunt  projection  of  bone  4  to 
5  centimeters  in  length. 

Class  3.  A  rib  which  extends  far  enough 
forward  to  articulate  with  the  first  rib  or 
even  to  be  attached  to  the  sternum  by  a 
ligamentous  band. 

Class  4.  A  complete  rib  ha\'ing  vertebral 
origin  and  costosternal  cartilage. 

LIST  NO.   I . —  CERVICAL  RIBS 

1.  W.  C.  Case  No.  5.  Tj^pical  seventh  cervical 
rib  on  right,  approximately  one-half  the  width  of 
first  thoracic  rib  and  extending  forward  one-half 
its  length. 

2.  O.  E.  S.  Case  No.  B.  315.  Tj'pical  seventh 
cervical  ribs,  of  same  size  and  length  on  both  sides, 
approximately  one-half  the  size  and  length  of  first 
thoracic  rib. 

3.  V.  L.  Case  No.  427.  Typical  seventh  cervi- 
cal ribs  on  both  sides,  approximately  one-third  the 
length  and  size  of  first  thoracic  rib.  The  right  dif- 
fers from  the  left. 

4.  A.  R.  Case  No.  2144.  Poorly  developed  seventh 
cervical  ribs  on  both  sides,  the  right  is  not  as  well 
developed  as  the  left. 

5.  J.  C.  Case  No.  1033.  Poorly  developed  seventh 
cervical  ribs  on  both  sides. 
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Fig.  15.  Case  3400.  S.  R,,  age  g;  female;  occupation, 
school  girl.  .August  28,  igio.  No  clinical  diagnosis.  The 
patient  has  had  a  cough  since  .\pril,  iqiq.  Three  days 
ago  she  began  to  have  a  headache  and  pain  in  the  left 
side,  with  numerous  moist  r41es  at  both  bases.  Diagnosis: 
acute  bronchitis.  X-ray  examination:  The  transverse 
processes  of  the  seventh  cervical  vertebra  are  unusually 
prominent.  They  project  at  right  angles.  .At  the  end  of 
each  transverse  process  there  is  a  small  rudimentary  rib. 
Do  not  give  rise  to  any  symptoms  at  present. 

6.  XX.  Complete  seventh  cervical  rib  on  the 
right,  as  well  developed  as  the  first  thoracic  rib.  A 
small  bony  tubercle  on  the  left. 

7.  F.  Case  No.  1453.  Complete  seventh  cervical 
rib  on  left.  A  rudimentary  seventh  cervical  rib  on 
right. 

8.  C.  Case  No.  3025.  Complete  seventh  cer- 
vical rib  on  right.    A  small  rudimentary  rib  on  left. 

g.  B.  Case  No.  3446.  Complete  bilateral  seventh 
cervical  rib.  On  left  sternal  articulation.  On  right 
unusual  articulation. 

LIST   NO.    2. —  RXJDIMENT.ARY    SEVENTH   CERVI- 
CAL RIBS,  TUBERCLE  FORMATION 

1.  I.  G.  Case  No.  1502.  Shows  a  small  bony 
tubercle  on  right  transverse  process,  seventh  cervical 
vertebra.    Transverse  process  on  left  is  prominent. 

2.  C.  F.  Case  No.  203.  Very  large  bony  out- 
growths both  sides  on  transverse  process  of  seventh 
cervical  vertebra. 

3.  D.  Case  No.  4167.  Sharp  bony  outgrowths 
both  transverse  processes,  seventh  cervical  vertebra. 

4.  D.  Z.  Case  No.  1103.  Many  small  irregular 
bony  outgrowths  on  transverse  processes  seventh 
cervical  vertebra. 

5.  M.D'A.  Case  No.  3595.  Rather  marked 
bony  outgrowths  on  transverse  processes  seventh 
cervical  vertebra. 

6.  J.  S.  Case  No.  1212.  Small  bony  tubercle  on 
right  transverse  process,  seventh  cervical  vertebra. 
Transverse  process  large  on  left. 

7.  D'S.  Case  No.  5Q7.  Prominent  bony  out- 
growths on  transverse  processes  of  seventh  cervical 
vertebra. 

8.  J.  W.  Case  No.  1204.  Well-marked  bilateial 
outgrowths  articulated  on  right,  seventh  cervical 
transverse  process. 

g.  S.  R.  Case  3400.  Bilateral  prominent  out- 
growths on  seventh  cervical  transverse  process. 

10.  E.  St.  J.  Case  No.  3731.  Small  outgrowths 
on  both  transverse  processes  of  seventh  cervical 
vertebra. 


Fig.  16.  Case  46g.  S.  R.  \'..  male,  age  26  (?).  July 
14.  igig.  Diagnosis:  pulmonary  tuberculosis.  There  were 
no  S3^mptoms  suggestix'e  of  cervical  ribs.  The  roentgen- 
ograph shows  the  first  rib  on  the  right  to  be  appro.ximately 
the  same  length  as  the  left  first  rib,  but  its  width  is  much 
less,  being  0.7  centimeters  on  right  and  1.3  centimeters  on 
the  left.  There  is  a  fusion  of  the  distal  end  of  the  first  to 
the  second  rib  in  the  midclavicular  line.  There  is  slight 
asvmmetrv  of  thorax. 


11.  P.  Case  No.  3826.  Rudimentary  ribs,  both 
sides,  seventh  cervical  vertebra.  Left  more  prom- 
inent, approximately  1.5  centimeter;  right  i  centi- 
meter. Definite  outgrowths  from  transverse  pro- 
cesses not  articulated.  Questionable  pulmonary 
tuberculosis — no  symptoms. 

12.  O'C.  C.  Case  No.  3781.  Rudimentary  tub- 
ercle o.  5  centimeter  left  transverse  process  seventh 
cervical  vertebra.  Right  transverse  process  prom- 
inent. Space  on  left  considerably  narrowed.  Patient 
with  bone  s>^hilis  with  diagnosis  also  of  question- 
able cervical  Pott's.    No  symptoms. 

If  a  division  is  made  of  the  cases  described  here 
according  to  Gruber's  classification  we  have  the 
following  results:  in  Class  i,  8  cases;  in  Class  2, 
4  cases;  in  Class  3,  5  cases;  in  Class  4,  4  cases. 

In  List  No.  I,  9  cases  of  cer\'ical  ribs  are 
given.  In  one  case  a  positive  diagnosis  was 
made.  In  3  of  the  cases  there  were  no  indica- 
tions or  symptoms  of  cervical  ribs  even  after 
this  condition  had  been  determined.  In  the 
remaining  5  cases  the  diagnosis  had  not  been 
made,  although  some  of  the  symptoms  re- 
ferred to  the  cerxical  region.  In  3  of  the 
cases  there  was  also  a  diagnosis  of  question- 
able pulmonary  tuberculosis.  In  two  of  the 
cases,  Nos.  3025  and  1453,  the  question  of  it 
being  a  rudimentary  first  thoracic  rib  was 
debated  for  a  considerable  time.  This  bears 
out  the  statement  of  the  difficulties  encoun- 
tered in  making  a  differential  diagnosis 
between  a  cervical  and  a  first  thoracic  rib; 
for  comparison  a  case  of  rudimeirtary  first 
thoracic  rib  is  shown,  Case  No.  469.  If 
the  thora.x  is  long,  narrow  and  the  apices 
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iVk  r>t   Process 
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Cervical  ri  b 


i:_£>/    ia  ,      H Costal  proems 


Fig  17.  Morphology  of  the  transverse  and  articular 
processes  (Morris). 

"The  sixth,  seventh,  and  possibly  other  cer\'ical  verte- 
brae present  an  additional  center  on  each  side  of  the  neural 
arch  for  the  costal  process;  it  appears  before  birth  .  .  . 
The  costal  processes  of  the  se\enth  cervical  not  infre- 
quently fail  to  ankylose  with  the  vertebra:  when  this  is 
the  case,  the  processes  become  cervical  ribs.  Sometimes 
these  ribs  are  of  large  size."  (Henry  Jlorris. — Human 
Anatomy.    1803.  p.  38.) 

arched  and  also  if  the  thorax  is  as\Tnmetrical 
the  diagnosis  becomes  the  more  difficult. 

Among  the  12  cases  of  rudimentary  cer- 
\-ical  ribs.  List  No.  2,  various  stages  of  devel- 
opment are  shown.  Two  cases  are  of  especial 
interest.  The  first,  Case  No.  507,  was  operat- 
ed on  and  the  rib  removed.  It  is  unlikely,  in 
view  of  the  facts  as  presented  today,  that 
the  processes  could  have  caused  the  symptoms 
thought  to  be  due  to  pressure  on  the  nerves 
by  the  seventh  cervical  ribs.  The  case 
proved  to  be  one  of  malignant  disease,  the 
tumor  mass  being  in  the  right  axilla,  exerting 
pressure  on  the  bracliial  plexus.  Operation 
on  the  cer\-ical  region  did  not  relieve  the 


symptoms  and  subscfjucnt  examination  re- 
vealed the  sarcoma.  This  is  presented  to 
demonstrate  again  the  difficulties  of  diagnosis. 
Three  cases  gave  a  history  of  tingling  sensa- 
tion in  left  hand  and  numbness,  but  no  diag- 
nosis of  cer\ical  rib  was  made  or  was  justified. 

In  two  cases,  a  cervical  rib  was  suspected 
and  in  one  of  these  cases  the  hands  were 
cold  and  blue  as  far  as  the  wrist,  with  lack 
of  sensarion.  The  patient  was  14  years  of 
age  and  gave  no  history  of  trauma. 

In  one  case  a  liistory  of  traimia  was  given. 
The  padent,  a  man  of  24,  was  injured  while 
wrestling.  An  injury  to  the  shoulder  was 
suspected  but  radiological  examination 
showed  it  as  being  vrithin  normal  limits. 

In  the  last  5  cases  of  the  series  there  were 
no  s\-mptoms,  the  condition  being  found  on 
examination  of  the  lungs  in  4  cases  and  of  the 
vertebral  column  in  the  other. 

These  cases  are  more  interesring  from  a 
point  of  \iew  of  s\-mptoms,  because  it  is 
difficult  to  determine  whether  the  degree  of 
growth  is  sufficient  to  produce  pressure 
s\Tnptoms.  Case  No.  1103  shows  no  evidence 
of  cervical  rib,  but  there  are  numerous  small 
exostoses  indicating  an  inflammatory  con- 
dition, which  may  be  grouped  under  condi- 
tions of  scalene  exostosis  and  without  doubt 
are  sufficient  to  produce  sj-mptoms  Kkely  to 
be  considered  as  caused  by  cervical  rib. 
Then  in  this  group  there  are  cases  with  pro- 
jecting processes  or  transverse  processes  that 
may  easily  give  rise  to  symptoms  in  case  of 
injury.  The  spaces  between  seventh  cervical 
and  first  dorsal  being  considerably  decreased, 
any  inflammatory  reacrion  in  that  vicinity 
would  cause  sufficient  pressure  to  give  rise  to 
cervical  rib  sv^nptoms. 

Among  the  17  cases  presented  in  List  No. 
3  under  suspicion  of  having  cervical  ribs, 
cases  with  more  or  less  typical  s>Tnptoms 
and  history,  no  evidence  was  presented  on 
radiological  examination  of  such  a  condition 
e.xisting.  Two  of  these  cases  are  given,  to 
illustrate  more  fully  the  type  of  history  given 
and  svnnptoms  which  are  considered  as  prob- 
ably due  to  cervical  ribs. 

Case  i.  C.  R.  No.  .^i.'t;  female;  age  iQ;_occupa- 
tion.  school  girl.  Physical  diagnosis:  Cervical  ribs. 
Complaint:    Painful,  swollen,  discolored  left  arm. 
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Fig.  18.     Anatomical  specimen  of  seventh  cervical  ribs. 


Present  illness:  Onset  since  birth.  The  patient  has 
had  attacks  as  follows:  She  will  go  to  bed  feeling 
good  and  apparently  healthy  and  in  the  morning 
awake  complaining  of  throbbing  pain,  steady  and 
dull  in  character,  beginning  in  left  arm  and  running 
down  the  arm  to  the  forearm  and  fingers  but  not 
radiating  to  shoulder.  The  arm  cannot  be  moved 
or  flexed  at  the  elbow;  the  swelling  is  most  marked 
below  the  elbow  but  to  some  extent  in  the  arm 
and  shoulder.  The  arm  is  very  tender  and  dis- 
colored to  some  extent  all  the  time  but  more  marked 
during  an  attack.  These  attacks  come  about  i  to  2 
months  apart,  last  7  to  10  days  and  then  the  arm 
appears  normal,  without  pain  and  with  slight  dis- 
coloration. During  bad  weather  the  attacks  come 
oftener  and  are  somewhat  worse.  The  patient  feels 
well  and  healthy  except  for  these  attacks  and  some 
pain  in  lumbar  region.  The  pain  in  back  has  been 
worse  the  last  six  months.  Ordinarily  the  patient 
is  not  nervous  but  has  noted  that  she  is  much  more 
nervous  during  attacks. 

Past  history.  These  attacks  as  described  have 
occurred  since  birth.  The  patient  has  had  rheumatic 
fever.  She  was  very  delicate  as  a  child,  has  had  a 
good  many  attacks  of  sore  throat  and  tonsillitis. 
She  has  not  suffered  from  arthritis.  She  has  had 
some  form  of  "heart  trouble." 

The  patient's  mother  was  diabetic,  and  at  present 
is  not  very  well.  The  father  is  alive  and  well.  Two 
sisters  and  two  brothers  are  alive  and  well.  One 
sister  died  lo  years  ago  of  chorea  or  rheumatic 
fever.  Two  sisters  died  in  infancy.  The  family 
history  reveals  no  tuberculosis,  heart  trouble,  or 
kidney  trouble. 

Physical  examination.  The  left  upper  extremity 
is  held  in  semi-flexed  position.  There  is  no  muscular 
atrophy.  There  is  present  marked  varicosity  from 
shoulder-joint  to  wrist.  The  elbow-joint  is  rather 
prominent  and  the  forearm  is  bent  slightly  outward. 
The  color  is  dusty  and  cooler  to  touch  than  normal. 
Active  and  passive  movements  are  limited  but 
possible,  and  normal  extension  is  possible  with  some 
difiiculty  and  pain.  The  skin  of  arm  is  very  sensi- 
tive to  touch  and  pressure  produces  pain. 

The  blood  examination  was  negative.  The  urine 
examination  was  negative.  X-ray  examination 
reveals  no  evidence  of  cervical  rib,  although  the 
transverse  process  of  the  seventh  cervical  is  slightly 
more  prominent  than  usual,  especially  on  the  right. 


Case  2.  A.  C.  L..  Xo.  470D,  male,  age  42.  Febru- 
ary, 1915.  Complaint:  has  no  use  of  right  forearm. 
The  patient  first  noticed  trouble  in  his  right  hand 
in  1914.  The  weakness  and  pain  in  the  hand  and 
wrist  were  accompanied  with  prickly  feeling  in  all 
the  fingers.  In  June  the  patient  placed  the  weight 
of  his  body  on  the  right  wrist  which  gave  way 
causing  pain.  Since  then  pain  has  extended  through- 
out the  whole  upper  extremity  which  has  growTi  weak 
and  thin.  Xow  he  has  pain  in  his  right  shoulder  and 
when  attempting  to  lift  the  arm  there  are  creaks 
heard  in  the  shoulder-joint.  Nine  years  ago  the 
patient  dislocated  the  right  shoulder.  He  complains 
also  of  cramps  in  the  right  leg. 

Physical  examination.  The  middle  portion  of 
right  trapezius  muscle  measures  less  than  the  left. 
The  deltoid  is  firm  but  small.  The  biceps  are  firm 
but  small.  The  forearm  feels  cool.  The  grip  is  weak. 
No  pain  is  present  in  the  nerve  trunks.  Incomplete 
wrist-drop  is  noticed.  He  cannot  lift  his  hand  to  the 
horizontal.  There  is  atrophy  of  the  hand.  The 
thenar  and  hypothenar  areas  are  not  much  afi'ected. 
There  is  slight  spasticity  of  the  right  forearm. 
Pain  is  produced  on  deep  pressure  of  the  fourth  to 
sixth  dorsal  spines.  Knee-jerks  are  increased  on 
right.  There  is  a  tendency  to  ankle  clonus  on  the 
right. 

Subsequent  history,  February  8,  1915.  The 
patient  noticed  tingling  and  numbness  involving 
the  right  side  of  the  face  and  the  right  side  of  the 
neck  and  shoulders,  also  the  right  arm.  Three 
weeks  later  he  noticed  weakness  of  the  right  arm 
and  hand.  Pain  was  also  present  in  the  triceps 
muscle  especially  after  work.  The  pain  was  con- 
tinuous, worse  at  night,  and  increased  on  motion. 

X-ray  examination  reveals  no  evidence  of 
cervical  ribs. 

LIST  NO.  3.— NEGATIVE  CASES 

Histories  given  with  typical  symptoms  suggesting 

cervical  rib. 

1.  V.  E.  Case  No.  11 19.  Negative  seventh  cer- 
vical vertebra.  Question,  however,  of  transverse 
processes  of  sixth  cervical  vertebra. 

2.  H.  A.  Case  No.  1605.  Somewhat  prominent 
transverse  processes  especially  on  right,  of  the 
seventh  cervical  vertebra. 

3.  I.  D.  Case  No.  1958.  Fairly  prominent  trans- 
verse processes  seventh  cervical  vertebra. 
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4.  J.  C.  Case  No.  1926.  Slight  prominent  trans- 
verse processes  seventh  cervical  vertebra. 

5.  J.  S.  Case  No.  939.  Broad  and  slightly 
prominent  transverse  processes  seventh  cervical 
vertebra. 

6.  H.  M.  Case  No.  2560.  Prominent  transverse 
processes  seventh  cervical  vertebra. 

7.  C.  D.  Case  No.  1763.  Transverse  processes 
seventh  cervical  vertebra  unusually  long  especially 
on  left. 

8.  A.  C.  L.  Case  No.  470.  Seventh  cervical 
vertebra  negative. 

9.  J.  S.  Case  1 21 2.  Prominent  transverse  pro- 
cesses especially  on  right  of  seventh  cervical  ver- 
tebra. 

10.  D.  S.  Case  No.  597.  Very  prominent  trans- 
verse processes  especially  on  left  of  seventh  cervical 
vertebra. 

11.  CM.  Case  No.  1952.  Prominent  transverse 
processes  of  seventh  cervical  vertebra. 

12.  D.  Z.  Case  No.  1103.  Very  slight  prom- 
inence of  transverse  processes  seventh  cervical 
vertebra.  There  is,  however,  considerable  irregular- 
ity and  roughening  of  distal  surfaces. 

13.  M.  H.  Case  No.  3441.  No  evidence  of 
cervical  ribs  or  prominent  transverse  processes. 

14.  C.  R.  Case  No.  3127.  Transverse  processes, 
especially  on  right,  of  seventh  cervical  vertebra 
are  slightly  prominent. 

15.  E.  A.  Case  No.  918.  Negative  for  cervical 
ribs. 

16.  J.  H.  Case  No.  1414.  No  cervical  rib. 
Prominent  first  thoracic  rib  on  right  and  very 
prominent  seventh  cervical  transverse  processes. 

17.  J.  R.  Case  No.  3260.  Negative.  Rudi- 
mentary first  thoracic  rib  on  left. 

LIST  NO.  4. —  THORACIC  RIB  ANOMALIES 
Ml  Male  Patients 

1.  S.  R.  V.  Case  No.  469.  On  right,  fusion  of 
first  to  second  rib.  First  rib  on  right  is  much  nar- 
rower than  the  first  rib  on  left.  Thorax  slightly 
asymmetrical.    (Fig.  16.) 

2.  M.  T.  Case  No.  793.  On  right,  a  bifurcation 
of  third  rib  from  midclavicular  line  to  costal  end; 
bifurcation  approximately  5  centimeters  in  length. 
Ribs  well  formed.    Thorax  symmetrical. 

3.  B.  Case  No.  720.  On  right,  fusion  of  first  to 
second  rib.  Fusion  complete  from  articulation  to 
within  2  centimeters  of  costal  end.  Combined  width 
is  4  centimeters  as  compared  to  1.5  centimetersof  the 
first  rib  on  left. 

4.  F.  H.  Case  No.  434.  On  left,  first  rib  unde- 
veloped, is  5  centimeters  in  length,  apparently  not 
fused  to  second  rib.  The  first  rib  on  right  is  10 
centimeters  in  length.    Thorax  symmetrical. 

5.  C.  Case  No.  252.  On  left  there  is  fusion  of 
the  first  with  the  second  rib  at  its  middle  portion. 
The  ribs  run  down  parallel  with  the  vertebral 
column. 

6.  Z.  Case  No.  149.  On  left,  fifth  rib,  midclavi- 
cular line,  is  bifurcated. 


7.  T.  Case  No.  995.  On  right,  fourth  rib,  mid- 
clavicular line,  is  bifurcated. 

8.  F.  Case  No.  663.  On  right,  fourth  rib,  mid- 
clavicular line,  is  bifurcated. 

9.  M.  Case  No.  676.  On  right,  fourth  and  sixth 
ribs  are  bifurcated.  On  left,  midclavicular  line, 
fifth  rib  is  bifurcated. 

10.  S.     Case  No.  843.    On  left,  fourth  ril),  mid- 
clavicular line,  is  bifurcated. 

11.  W.      Case  No. .    On  right,  fourth  rib, 

near  anterior  axillary  line  is  bifurcated. 

12.  M.     Case  No.  435.    On  right,  first  rib  is  con- 
siderably decreased  in  size. 

13.  J.  R.  Case  No.  3260.  On  left,  a  rudimentary 
first  thoracic  rib. 

Since  completing  this  paper  two  other 
cases  with  especially  typical  history  and 
with  marked  unilateral  nerve  and  vascular 
sj^mptoms  of  cer\acal  rib  pressure  have 
proven  to  be  negative. 

The  last  group  of  cases,  List  No.  4,  with 
13  cases,  is  included  only  because  of  its 
interest,  the  anomalous  condition  of  first 
thoracic  ribs  has  of  course  an  especial  interest, 
and  secondly  because  they  were  rib  anomahes 
that  had  no  co-existing  anomalous  condition 
in  the  cervical  region.  None  of  these  cases 
gave  s>Tnptoms.  In  all  21  cases  of  cervical 
ribs  and  13  of  rib  anomalies,  no  co-existing 
anomalous  conditions  were  found.  Another 
interesting  anomalous  condition  was  found 
in  the  case  of  a  patient  who  had  a  bifurcated 
spinous  process  of  the  third  cervical  vertebra. 
Finally,  it  may  be  pointed  out  that  variations 
in  the  eleventh  and  twelfth  dorsal  and  in  the 
transverse  processes  of  the  lumbar  vertebrae 
have  been  observed  a  great  many  times  and 
that  several  cases  with  six  lumbar  verte- 
bra; have  also  been  seen.  With  the  exception 
of  symptoms  arising  from  pressure  on  the 
transverse  processes  of  the  fifth  lumbar 
vertebra,  no  cases  presented  any  symptoms 
referable  to  these  anomalies. 

Specimen  rib.  The  rib  is  in  the  osteological 
collection  of  the  Yale  School  of  Medicine; 
its  history,  however,  is  unknown.  The 
length  of  the  rib  is  9  centimeters  but  the 
ventral  4.5  centimeters  are  fused  with  the 
superior  surface  of  the  first  rib,  the  fusion 
beginning  i  centimeter  anterior  to  the  tuber- 
osities, thus  making  the  first  rib  bicipital. 
Although  fusion  is  complete,  except  for  the 
posterior  centimeter,  nevertheless  the  body 
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of  the  cer\ical  rib  is  derrtarcated  laterally  by 
a  slight  groove  running  almost  its  entire 
length  and  medially  b}-  a  shallow  groove  i 
centimeter  in  length  at  the  ventral  end,  so 
that  the  outline  of  the  body  of  the  cer^•ical 
rib  is  indicated  by  an  elevated  area  and  the 
grooves  just  mentioned.  The  body,  which 
posteriorly  is  7  milUmeters  ^•ertically  in 
thickness  and  13  in  breadth,  tapers  ventrally 
and  reaches  the  posterior  edge  of  the  groove 
for  the  subcla\-ian  artery.  On  the  superior 
surface  an  oblique  groove  2  centimeters  in 
length  runs  for^vard  from  the  tuberosity-  to 
the  medial  edge.  The  significance  of  this 
groove  is  not  e\-ident.  The  ventral  end  of 
the  rib  undoubtedly  gave  attachment  to  part 
of  the  scalenus  medius  muscle. 

The .  head  of  the  rib  begins  7  millimeters 
lateral  to  that  of  the  first  rib  and  is  rounded, 
resembling  the  head  of  the  tirst  rib.  It  shows 
a  single  articular  facet  which  looks  upward, 
backward,  and  medially,  while  that  of  the 
first  rib  faces  somewhat  downward.  The 
head  of  the  first  rib,  judging  by  the  appear- 
ance of  the  facet,  articulated  \\ith  the  centra 
of  both  the  seventh  cer\-ical  and  first  thoracic 
vertebras. 

The  neck  is  3  centimeters  in  length,  some- 
what rounded  near  the  head  but  enlarging, 
and  acquires  a  breadth  of  15  millimeters  near 
the  tuberosity.  It  lies  7  miUimeters  above 
and  parallel  to  the  neck  of  the  first  rib,  which 
it  resembles  in  shape,  size,  and  appearance. 
The  upper  and  lower  surfaces  are  rough 
and  porous. 

The  tuberosity  of  the  cer^^cal  rib  is  larger, 
more  knob-like  and  prominent  than  that  of 
the  first  rib  and  projects  more  dorsolaterally. 
The  articular  facet,  larger  than  that  of  the 
first  rib,  is  slightly  convex  and  triangular  in 
outline,  with  the  apex  directed  medially 
and  looks  backward  and  medially  as  does 
that  of  the  first  rib. 

It  is  altogether  probable  that  a  cerWcal 
rib  of  this  t}^e  would  not  produce  either 
motor,  sensory,  or  vasomotor  disturbances  or 
interfere  particularly  with  the  apical  expan- 
sion of  the  lung. 

These  cases  were  obtained  from  the  New 
Haven  Dispensary,  New  Haven  Hospital, 
and  the  U.  S.  Army  General  Hospital  No.  16. 


In  conclusion,  I  wish  to  thank  Miss  M.  A.  J.  Barrett 
for  her  kindness  and  generous  assistance  in  looking  up  the 
cases  and  Mr.  Earl  Furbush  for  the  trouble  and  interest 
he  has  taken  with  the  roentgenographs  and  photograjjhs. 
I  am  indebted  to  Dr.  H.  B.  Ferris  of  the  Department  of 
Anatomy  for  the  excellent  description  of  a  right  cervical 
rib,  illustration  of  which  is  given  here. 
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THIS  presentation  will  be  limited  to  a 
discussion  of  the  lesions  of  the 
"obstetric  palsy"  type  and  the  pre- 
cisely similar  lesions  which  occur  in  adults 
under  the  name  of  "Erb's  palsy."  The 
subject  is  again  brought  forward  because  of 
the  widely  divergent  opinions  which  prevail 
in  different  groups  of  the  profession,  as  to  the 
etiology,  pathology, 'and  especially  as  to  the 
best  form  of  treatment  in  these  cases.  First 
the  birth  palsy  group  will  be  discussed 

Nearly  all  neurologists  and  pediatricians, 
and  they  are  the  ones  who  first  see  these  cases 
in  infants,  believe  and  state  that  spontaneous 
cure  will  occur  in  practically  all  cases  after  a 
sufficient  interval  of  time  provided  proper 
care  is  given. 

Personal  experience,  extending  over  some 
sixteen  years,  has  thoroughly  convinced  me 
that  the  majority  do  not  obtain  a  perfect 
recovery  no  matter  how  much  time  elapses 
and  no  matter  what  systematic  treatment  is 
given.  Even  surgical  repair  of  the  damaged 
nerves  seldom  gives  a  perfect  physiological 
recovery. 

The  majority  of  these  cases  occur  in  the 
children  of  the  poor.  They  are  bound  to  be- 
come cripples  in  greater  or  less  degree  and 
to  remain  a  burden  to  the  family  and  a  tax 
on  the  community.  It  is,  therefore,  important 
both  for  the  child  and  the  community  that 
there  should  be  some  consensus  of  opinion 
among  the  various  branches  of  the  profession 
as  to  what  constitutes  the  best  system  of 
treatment  for  these  children. 

The  question  at  issue,  then,  is  whether 
repair  of  the  nerves  gives  average  results  so 
much  superior  to  those  following  any  other 
form  of  treatment  that  surgical  interference 
should  be  given  the  preference.  Before  argu- 
ing this  question  it  is  necessary  to  present 
certain  material  as  a  basis  for  the  deductions 
to  follow. 

To  digress  for  a  moment,  the  discussion 
would  not  be  complete  without  mentioning 


the  radically  different  views  of  T.  T.  Thomas, 
of  Philadelphia,  who  maintains  that  obstetric 
palsy  is  not  a  nerve  lesion  primarily  but  rather 
an  injury  of  the  shoulder-joint  capsule  asso- 
ciated with  subluxation  of  the  shoulder  and 
often  with  a  secondary  infiltration  of  the 
plexus  nerves.  Following  the  presentation 
of  his  paper,  the  careful  examination  of  a 
number  of  very  young  infants  with  obstetric 
palsy  elicited  the  following  facts:  No  infant 
under  three  weeks  of  age  showed  any  degree 
of  the  posterior  sublu.xation  supposed  to  be 
the  cause  of  the  palsy.  The  subluxation 
appeared  at  any  time  from  three  weeks  to 
several  months  after  birth  and  gradually  in- 
creased in  degree.  In  one  case  operated  upon 
the  subluxation  gradually  disappeared  as  the 
nerves  and  muscles  resumed  function. 

Moreover  in  a  number  of  cases  operated 
upon  the  upper  roots  of  the  plexus  were  torn 
across  and  the  ends  displaced;  in  others,  one 
or  more  roots  were  avulsed  from  the  cord,  and 
in  none  of  these  cases  was  there  any  continuity 
between  the  cicatricial  mass  about  the  nerves 
and  the  capsule  of  the  shoulder-joint.  These 
few  briefly-stated  facts  would  seem  to  indicate 
that  the  essential  lesion  was  not  damage  of 
the  shoulder  capsule,  but  rather  a  true  nerve 
lesion  It  is  imperative  to  be  right  on  this 
matter  in  order  to  have  a  correct  basis  for 
treatment. 

Assuming  then  that  the  lesion  is  intrinsically 
of  the  nerves,  the  following  brief  statements 
are  pertinent:  The  sole  cause  of  the  nerve 
damage  is  overstretching  caused  by  separa- 
tion of  the  head  and  shoulder  on  the  paralyzed 
side.  From  the  anatomical  disposition  of  the 
nerves,  the  upper  roots  get  the  strain  first; 
after  they  begin  to  yield  the  lower  roots  get  it. 
For  this  reason  the  palsy  is  most  marked  in 
the  upper  root  zones.  The  roots  may  be 
slightly  overstretched  causing  temporary 
palsy  followed  by  rapid  recovery.  The  roots 
may  be  entirely,  torn  across  and  the  ends  dis- 
placed.    Between  these  two  extremes  there 
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may  be  any  number  of  variations  so  that  no 
two  cases  are  likely  to  be  of  exactly  the  same 
severity.  The  lesion  may  involve  part  of  one 
root,  or  all  five  roots  or  any  variation  between 
these  two  extremes.  The  lesion  may  be  at  the 
origin  of  root  from  cord  "avulsion  of  the  root" 
or  it  may  be  at  the  lower  portion  of  the  plexus 
or  at  any  site  between  these  extremes.  In 
addition  to  the  intrinsic  nerve  damage,  there 
is  present,  in  all  but  the  mildest  cases, 
tearing  of  the  deep  cervical  fascia  just  ante- 
rior to  the  plexus,  and  also  of  the  scaleni 
muscles. 

There  is  present,  then,  torn  fascia,  torn 
muscle,  torn  nerve  sheath  and  torn  nerve,  all 
infiltrated  with  blood  from  the  torn  vessels. 
As  time  passes  a  hard  cicatrix  binds  all  these 
structures  together  and  forms  an  impassable 
barrier  to  regenerating  nerve  and  to  nerve 
impulses. 

In  addition  to  these  immediate  pathological 
consequences  there  are  certain  secondary 
pathological  sequelae  if  nerve  repair  does  not 
occur.  In  the  majority  of  cases  the  muscles 
are  paralyzed  in  groups,  resulting  in  char- 
acteristic attitudes  of  the  paralyzed  ex- 
tremity as  will  be  seen  in  the  slides. 

As  time  goes  on  the  joint  ends  of  the  bones 
grow  misshapen  to  accommodate  these  atti- 
tudes, the  ligaments  and  muscles  contract  and 
finally  we  have  organic  deformity  replacing 
functional  attitude. 

Herein  lies  the  strongest  argument  for  early 
nerve  repair,  since  these  organic  deformities 
have  appeared  in  many  cases  despite  the  most 
persistent  attempts  to  prevent  them. 

Symptoms.  Just  after  birth  in  the  majority 
of  cases  the  extremity  lies  fully  extended  with 
marked  inward  rotation  of  the  humerus  and 
pronation  of  the  forearm,  so  that  the  palm  of 
the  hand  faces  backward  and  outward.  In 
severe  cases  there  will  be  no  movement  of 
any  portion  of  the  extremity.  In  less  severe 
cases  there  will  be  motion  in  the  digits,  and 
possibly  in  the  hand  and  wrist.  In  mild  cases 
there  will  be  motion  in  the  forearm,  elbow, 
and  possibly  in  some  shoulder  muscles,  de- 
pending upon  the  number  of  roots  involved 
and  the  degree  of  injury.  The  paralyzed 
muscles  are  in  groups  associated  with  the  root 
distributions. 


It  must  be  remembered  that  the  upper  roots 
suffer  first  and  most  and  the  lower  ones  later 
and  according  to  the  degree  of  force  involved, 
so  that  the  upper  one  or  two  roots  may  be 
more  or  less  completely  and  permanently 
damaged  while  the  lower  ones  are  merely 
overstretched.  This  corresponds  with  the 
chnical  historj-  of  the  majority  of  cases,  in 
which,  at  first,  there  is  complete  loss  of  power, 
followed  after  a  varying  period  by  return  of 
voluntary  movement  in  the  digits,  then  hand, 
wrist,  etc.,  up  to  the  level  where  the  roots 
which  have  been  permanently  damaged  pre- 
vent further  recovery.  This  stage  of  recovery 
in  the  lower  roots  may  extend  over  a  period  of 
two  years,  but  meanwhile  the  complete  loss  of 
function  in  the  upper  roots  leads  to  the  devel- 
opment of  the  secondary  pathological  changes 
and  organic  deformities  previously  enumer- 
ated. 

Proper  appreciation  of  these  facts  is  of 
great  value  in  determining  the  method  of 
treatment. 

The  usual  underdevelopment  of  the  shoul- 
der girdle  on  the  damaged  side  interferes  with 
the  child's  balance  and  causes  frequent  falls. 

Sensory  disturbances  are  not  marked  as  a 
rule.  When  the  fifth  and  sixth  cervical  roots 
only  are  involved  no  sensory  disturbances  can 
be  determined.  In  rupture  of  the  entire  plex- 
us there  is  complete  anaesthesia.  Between 
these  two  extremes  there  are  all  grades  of 
disturbance  according  to  the  lesion.  The 
surprising  absence  of  sensorj^  disturbance  is 
due  to  the  interlacing  of  the  sensorj-  fibers 
of  neighboring  roots. 

In  practically  every  case  the  cicatricial 
mass  pre\'iously  mentioned  can  be  felt  over 
the  nerve  roots  on  the  damaged  side. 

In  adults,  the  Erb's  tj'pe  of  paralysis  is 
precisely  the  same  as  the  birth  palsy  in 
etiology,  pathology,  and  symptomatology 
with  the  exception  that  the  developmental 
defects  naturally  do  not  occur  in  full-grown 
adults. 

From  the  facts  presented,  one  may  proceed 
to  the  discussion  of  treatment  upon  which 
there  is  the  widest  divergence  of  opinion. 

To  those  who  say  that  operation  is  contra- 
indicated  because  spontaneous  recovery  oc- 
curs in  practically  all  cases,  it  is  pertinent  to 
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state  that  all  orthopedic  dispensaries  have 
many  of  these  children  from  5  years  of  age 
upward  who  are  seriously  crippled.  If  the 
charge  is  made  that  they  were  not  properly 
cared  for  it  is  only  necessary  to  state  that  a 
number  of  children  from  2  to  10  years  of  age 
have  been  brought  for  surgical  repair  after 
persistent  and  consistent  treatment  had  failed 
to  develop  a  satisfactory  extremity.  Surgical 
repair  has  been  followed  in  most  of  these  cases 
by  comparatively  prompt  and  very  marked 
improvement. 

Obviously  there  is  a  field  for  surgical  nerve 
repair.  In  what  cases  and  when  is  operative 
interference  to  be  undertaken? 

Perhaps  a  series  of  statements  based  upon 
personal  experience  will  be  the  shortest  way 
to  a  logical  answer. 

1.  The  great  majority  of  cases  do  not  get 
well  spontaneously  either  with  or  without 
the  best  expectant  treatment  available. 

2.  The  small  minority  of  cases  that  do  re- 
cover spontaneously  are  almost  completely 
well  at  the  end  of  three  months. 

3.  Many  of  the  cases  operated  upon  have 
shown  one  or  more  roots  torn  across  with  the 
ends  displaced;  nerve  roots  avulsed  from  the 
cord ;  or  damaged  areas  filled  with  very  dense 
scar  tissue.  Such  lesions  do  not  recover 
spontaneously. 

4.  Clinically  it  is  impossible  to  determine 
the  precise  nature  of  the  lesion  at  an  early 
period  and  its  extent  can  be  properly  appre- 
ciated only  after  the  lapse  of  one  or  two  years. 
Meanwhile  mal-development  is  occurring. 

5.  The  earlier  the  nerve  repair  occurs 
whether  spontaneously  or  with  surgical  aid, 
the  more  promptly  will  nutrition  and  function 
recover  their  balance  and  prevent  the  occur- 
rence of  deformity. 

The  question  as  to  operation  must  also  be 
influenced  by  the  degree  of  intrinsic  risk  in 
the  procedure. 

Operation  consists  in  an  incision  at  the  base 
of  the  neck  through  skin,  platysma,  and  the 
underlying  fat  pad.  When  these  are  retracted 
the  damaged  nerves  and  adherent  cicatrix  are 
exposed.  The  various  nerves  are  then  dis- 
sected out  and  such  repair  work  done  as  is 
found  necessary.  Ordinarily  the  amount  of 
blood  lost  is  very  slight.    In  the  very  extensive 


cases,  especially  those  involving  the  lower 
roots,  there  is  occasionally  a  serious  loss  of 
blood  from  damage  to  one  of  the  large  veins. 
Aside  from  rare  accidents  of  this  kind  there 
is  no  risk  beyond  that  of  the  anaesthetic. 

From  the  foregoing  facts  the  only  logical 
deduction  is  that  surgical  repair  of  the  nerves 
is  indicated  in  the  great  majority  of  cases  and 
at  an  early  period. 

In  cases  which  are  obviously  mild  at  the 
start  one  may  expect  a  spontaneous  recovery 
which  will  be  nearly  complete  by  the  end  of 
three  months.  Therefore  operation  is  not 
indicated. 

In  the  more  serious  group  in  which  almost 
the  entire  musculature  of  the  extremity  is 
primarily  paralyzed  and  the  lower  roots  show 
no  tendency  to  spontaneous  recovery  in  the 
first  few  days,  it  is  practically  certain  that  a 
permanent  lesion  has  occurred,  at  least  in  the 
upper  one  or  two  roots,  and  early  operation 
is  indicated. 

Naturally  in  the  still  severer  tvpes  of  injury, 
early  operation  is  indicated  without  question. 
In  the  border-line  cases,  operation  is  more 
debatable  and  one  must  choose  between  early 
exploration  and  delay  for  three  months  to  see 
what  degree  of  spontaneous  recovery  will 
ensue. 

If  a  case  is  explored  and  no  nerve  lesion 
requiring  repair  is  found,  the  operation  con- 
sists merely  in  an  incision  through  the  skin, 
platysma,  and  fat,  examination  of  the  plexus 
and  closure  of  the  wound.  It  is  all  finished 
in  a  few  minutes.  If  a  lesion  requiring  repair 
is  found,  valuable  time  is  saved  to  the  patient. 
"Early  operation"  may  be  defined  as  one 
occurring  in  the  first  few  weeks  of  life  after  the 
infant  has  become  adjusted  to  its  new  world. 
This  period  therefore  varies  with  the  individu- 
al child,  and  with  the  judgment  of  the  particu- 
lar surgeon. 

The  disadvantages  of  operation  in  very 
early  infancy  lie  in  the  very  small  field  and 
small  nerves  which  make  the  technical  part 
of  the  suture  more  diflicult.  On  the  other 
hand  the  dissection  is  easier  because  the 
cicatricial  tissue  has  not  become  so  dense. 

All  things  considered,  experience  may 
eventually  indicate  that  the  best  results  will 
follow  operation  at  about  three  months  of  age. 


TAYLOR;  BRACHIAL  BIRTH  PALSY 


497 


Fig.  I.    (a)  Longitudinal  scctioTi.    -l.l)e- 
generated  nerve  fibers.    B.  Hcemorrhages  in 
perineural  stieatli.    C.  Buckling  inward   of 
perineural   sheath   upon   ner\'e    fibers,     (b) 
.-1.  Nerve  fibers  showing  kink  at  B.  and  ter- 
minating in  a  connective  tissue  mass  at  C. 
which  contains  blood  clot,     (c)  A.  Band  of  connective  tissue  constricting  ner\'e 
bundle  B.     (d)  .4.  Buckling  of  perineural  sheath  compressing  ner\-e  fibers.    B. 
Broken  up  remnants  of  myelin  sheaths. 


In  all  cases,  whether  operation  is  to  be 
considered  or  not,  the  extremity  should  re- 
ceive systematic  attention.  It  is  of  primary 
importance  to  retain  the  extremity  in  a  posi- 
tion which  relaxes  the  paralyzed  groups  of 
muscles.  Abduction  and  external  rotation 
of  the  upper  arm,  flexion  of  the  elbow,  supina- 
tion of  the  forearm  and  hand,  and  extension 
of  the  wrist  and  fingers  are  indicated.  This 
position  may  be  retained  by  use  of  a  brace 


such  as  is  used  by  orthopedists  in  deltoid 
paralysis,  and  depicted  later.  Very  young 
infants  are  intolerant  of  the  fixation  and  their 
skin  is  sensitive.  A  good  compromise  con- 
sists in  passing  a  loop  of  gauze  about  the  wrist 
on  the  damaged  side,  pulling  up  the  extremity 
until  the  hand  is  near  the  occiput  and  then 
fastening  the  ends  of  the  gauze  to  the  shoul- 
der on  the  opposite  side  or  to  the  clothing; 
about  it. 
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Fig.  2.     (a)  ,4.  Area  of  compression  show-     B      ■  ■■■•/-       '. 

ing  degeneration  of  nerve  fibers  B  above  and  3Mkk 

below,    (b)  An  area  ol  extreme  compression. 

.4.  Pigment  from  old  haemorrhage  into  perineural  sheath.     B.  Broken  up  myelin 

sheath.  C.  Torn  and  compressed  nerve  fibers,   (c)  Buckling  inward  of  perineural 

sheath  with  blood  pigment  deposits  at  .4.    Torn  nerve  fibers  at  B.    (d)  .1. 

Pigment  from   old  ha;morrhage  into  sheath.    B.  Jlyelin  fragments.    C.  Torn 

and  degenerated  fibers. 

Note:   With  the  exception  of  (a)  in  Fig.  i  these  specimens  were  all  taken 
from  cases  that  were  several  vears  old. 


For  the  hrst  three  weeks  no  manipulation 
of  the  extremity  is  desirable,  because  it  adds 
to  the  irritation  already  present  in  the 
damaged  nerves  and  likewise  to  the  pain. 

After  this  period  of  irritation  has  passed, 
systematic  physical  therapeutics  are  essential 
both  before  operation  and  afterward,  until 
such  time  as  regeneration  and  return  of  func- 
tion are  nearly  complete,  a  period  of  several 
years'  duration. 

In  my  cases,  operated  upon,  the  extremity 
is  maintained  in  the  desired  position  by  a 
brace,  for  three  months,  after  which  physical 
therapeutics  are  systematically  employed. 


For  the  relief  of  the  acquired  deformities  in 
the  older  children  two  procedures  have  been 
developed  by  orthopedists.  The  dislocation 
at  the  shoulder  is  the  chief  factor  preventing 
good  use  of  what  is  left  of  the  extremity. 

Dr.  Whitman  overstretches,  under  general 
anaesthesia,  the  shortened  muscles  and  liga- 
ments about  the  joint,  and,  when  they  are 
loosened  up,  reduces  the  subluxation.  A 
plaster  cast  is  then  applied  holding  the  ex- 
tremity in  an  overstretched  position  for 
several  weeks. 

This  is  a  very  serviceable  procedure.  It 
requires    considerable    strength,    skill,    and 
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Fig-  3- 


Fig.  4- 


Fig.  7- 


Fig.  5. 

Figs.  3  to  7  inclusive,  are  pictures  of  Case  3  in  the 
operative  series  of  birth  palsy  cases.  This  boy  was  S  years 
old.  He  had  a  right  birth  palsy  and  had  had  intermittent 
treatment  up  to  the  time  of  operation. 

Fig.  3  shows  customary  attitude,  characteristic  de- 
formity of  birth  palsy  type  of  serious  degree.  Use- 
ful function  was  extremely  limited.  The  flexors  of  the 
fingers  were  fairly  strong  but  the  extreme  flexion  of  the 
wrist  neutralized  the  value  of  the  hand. 

Fig.  4  shows  the  limit  of  elevation  of  hand  toward  face 
before  operation;  also  atrophy  of  deltoid. 

Fig.  5  shows  narrowness  of  the  right  shoulder  girdle, 
under  size  of  right  scapula  and  marked  posterior  luxation 
at  the  shoulder. 

judgment  to  overcome  the  contracture  with- 
out fracturing  the  humerus,  which  in  these 
cases  is  subnormal  in  size  and  strength. 

There  are  two  other  drawbacks  to  this 
procedure.  In  many  of  these  children  the 
coracoid  process  becomes  elongated  and  bent 


Fig.  6. 

Note. — Operation  showed  complete  tearing  apart  of  the 
fifth  and  sixth  cervical  nerves  with  dislocation  of  their  ends 
from  each  other.  The  seventh  cervical  nerve  was  com- 
pressed and  moderately  damaged.  The  nerve  ends  were 
dissected  free,  sectioned  transversely  to  remove  scar  tissue, 
and  end-to-end  suture  done. 

Fig.  6  shows  markedly  improved  position  and  size  of 
the  right  upper  extremity  9  months  after  surgical  nerve 
repair.     (Compare  with  Fig.  3.) 

Fig.  7  taken  31  months  after  surgical  nerve  repair  shows 
flexion  of  the  elbow,  supination  of  the  forearm,  which  was 
previously  impossible,  with  approximation  of  the  fingers 
to  the  face.     (Compare  with  Fig.  4.) 


downward  so  as  to  furnish  mechanical  ob- 
struction to  complete  reduction  of  the  hu- 
merus. The  coracoid  process  cannot  be  broken 
or  displaced  by  manipulation.  There  is 
marked  tendency  to  recurrence  of  the  de- 
formity the  more  so  if  the  coracoid  process 
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Fig.  12. 


Fig.  13- 


Fig.  14. 


Fig.  15 


FiR.  16. 


Figs.  S  to  16  inclusive  are  pictures  of  Case  62  in  the 
operative  series  of  Ijirth  palsy  cases.  The  child  was  ti\e 
and  a  half  years  old  and  she  had  received  persistent  mas- 
sage, passive  motion,  and  muscle  training  from  the  time  of 
birth  to  the  time  of  operation. 

Fig.  8  shows  the  characteristic  attitude  of  the  right  upper 
extremity  before  operation.  In  this  case  there  was  marked 
interference  with  the  value  of  the  hand,  the  muscles  of  the 
fingers  not  being  very  strong. 

Fig.  g  represents  the  limit  of  elevation  of  the  hand  to  the 
face.  It  illustrates  the  characteristic  deformity  in  these 
cases  where  inward  rotation  of  the  upper  arm  prevents 
proper  elevation  of  the  hand. 

Fig.  10  shows  the  limit  of  forward  elevation  of  the  right 
upper  extremity. 

Is^OTE. — The  Sever  operation  was  done  first.  The  fifth 
and  sixth  cervical  roots  were  nearly  torn  apart  with  cica- 
tricial connection  between  the  torn  ends.  The  seventh 
cervical  root  was  torn  half  way  across.  The  eighth  cervical 
and  first  dorsal  roots  were  not  macroscopically  damaged. 
All  of  the  roots  were  compressed  by  thickened  cervical 
fascia  which  was  dissected  away.  The  damaged  nerves 
were  resected  and  end-to-end  suture  done. 


Fig.  1 1  shows  the  brace  used  during  the  .s  months  fol- 
lowing operation.  This  relaxes  all  of  the  parahzed  muscles 
and  apjiroximates  the  head  and  shoulder  on  the  paralyzed 
side  preventing  tension  on  the  ner\'e  sutures.  This  brace 
is  worn  without  intermission  during  the  first  3  months  after 
operation.  In  this  case  Sever's  procedure  was  added  to 
surgical  repair  of  the  damaged  nerves  because  of  the 
marked  contraction  of  the  subscapularis  and  pectoralis 
major  muscles. 

Figs.  12  to  16  inclusive  were  taken  6  months  and  a  few 
days  after  operation. 

Fig.  1 2  shows  free  abduction  at  the  shoulder,  external 
rotation  of  the  arm,  well  marked  supination  of  the  forearm. 

Fig.  13  shows  natural  carrying  attitude  of  the  right 
upper  extremity.     (Compare  with  Fig.  8.) 

Fig.  14  shows  the  freedom  with  which  the  hand  can  be 
ap]jroximated  to  the  face,  elevation  of  the  arm,  flexion  at 
the  elbow,  supination  of  the  forearm. 

Fig.  15  shows  all  of  the  previous  t\pes  of  motion,  bring- 
ing palm  of  hand  to  top  of  the  head. 

Fig.  16  shows  the  rear  view  of  the  same  attitude.  This 
child  before  operation  had  never  been  able  to  attain  the 
positions  shown  in  Figures  14,  15  and  16. 


hooks  down  to  a  marked  degree  and  interferes 
with    free    and    complete    reduction    of    the 
shoulder.     Dr.  Sever  attacks  the  same  prob 
lem  by  section  of  the  pectoralis  major  and 


subscapularis  tendons  by  open  operation. 
At  the  same  time,  if  the  coracoid  is  in  the 
way.  its  tip  can  be  resected  subperiosteally 
and  its  obstructing  portion  removed.    Reduc- 
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Fig.  18. 


Fig,  20. 


Fig.  21. 


Figs.  17  to  21  inclusive  are  pictures  of  Case  o  in  the 
operative  series  of  Erb's  palsy  in  adults.  Tliis  man  before 
operation  had  no  power  of  flexion  at  the  elbow  and  no 
supination  of  the  forearm,  but  had  fair  mobility  and  slight 
strength  in  the  digits  and  the  wrist.  He  could  elevate  the 
extremity  as  a  whole  fairly  well  through  the  scapular 
muscles.  There  was  little  useful  function  in  the  extremity. 
These  pictures  were  taken  0  months  from  the  date  of 
surgical  nerve  repair. 

Note, — There  was  fracture  of  the  right  cla\ncle  at  its 
middle  with  marked  o\-erriding  and  excessive  callus.  The 
fifth  and  sixth  cervical  roots  were  torn  and  involved  in  scar 
tissue.  The  seventh  cervical  root  was  almost  torn  otT  and 
the  remnant  involved  and  distorted  in  the  scar.  The  eighth 
cer\'ical  and  first  dorsal  were  simply  compressed  by  scar 
tissue.  The  fifth,  sixth,  and  seventh  roots  were  resected 
and  end-to-end  suture  done.  The  eighth  cervical  and  first 
dorsal  roots  were  merely  released  from  compression. 


tion  is  then  easy  and  there  is  no  tendency  to 
recurrence. 

This  operation  leaves  a  fairly  evident  scar 
and  the  patient  cannot  afterward  put  the  hand 
backward  and  upward  to  the  scapula.  Never- 
theless other  motions  are  so  much  more  free 
as  to  render  the  net  results  a  very  great  im 
provement.    It  is  now  my  custom  to  combine 


Fig.  17  shows  the  natural  attitude  of  the  right  upper 
extremity.     Flattening  of  the  deltoid  is  still  obvious. 

Fig,  18  shows  strong  flexion  at  the  elbow  and  the  making 
of  a  firm  fist.    There  is  also  well  marked  supination, 

Hg,  ig  shows  abduction  at  the  shoulder  without  the 
scapula  following  the  humerus  too  closely.  There  is  free 
and  normal  motion  at  the  shoulder. 

Fig.  20  shows  hand  upon  the  back  of  the  head  which 
involves  abduction  at  the  shoulder,  external  rotation  of 
the  arm,  flexion  of  the  elbow  and  supination  of  the  fore- 
arm, most  of  which  had  been  previously  absent. 

Fig.  21  shows  the  same  type  of  motion  as  in  Fig. 
20  resulting  in  carrying  the  palm  of  the  hand  to  the 
face.  All  of  these  positions  had  been  impossible  preced- 
ing operation.  To  illustrate  the  degree  of  strength  which 
had  returned  to  the  extremity  he  lifted  a  magneto  weigh- 
ing nearly  ten  pounds  from  the  floor  to  a  table  about  30 
inches  high. 


this  operation,  in  suitable  cases,  with  nerve 
repair,  in  one  sitting. 

Final  results  in  a  considerable  number  of 
cases  must  be  the  criterion  by  which  one 
method  of  treatment  is  judged  to  be  superior 
to  others. 

My  series  of  cases  of  birth  palsy  operated 
upon  now  totals  70.     Of  cases  seen  but  not 
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ojH'raled  upon  Ijccause  of  refusal  of  parents 
or  physician  there  were  more  than  130.  Of 
these  200  only  10  were  two  months  or  less  of 
age  when  first  seen.  Of  these,  only  two  made 
spontaneous  recoveries;  one  complete  by  the 
end  of  three  months  and  the  other  so  nearly 
complete  by  the  end  of  three  months  that 
operation  was  not  to  be  considered.  This  i 
per  cent  of  spontaneous  recoveries  is  perhaps 
so  small  because  the  majority  of  cases  were 
several  months  or  more  old  and  the  time  for 
spontaneous  recovery  had  passed. 

Of  the  70  operative  cases  three  died.  The 
very  first  case  died  20  hours  after  operation 
with  a  temperature  of  107°  F.  The  pathologist 
believed  the  case  to  be  one  of  status  lymphat- 
icus. 

The  fourth  case  of  the  series  developed  a 
violent  gastro-enteritis  the  day  after  opera- 
tion and  died  a  week  later. 

The  sixty-seventh  of  the  series  died  on  the 
table  from  sudden  severe  haemorrhage  due  to 
injury  of  one  of  the  large  veins  at  the  base  of 
the  neck  which  was  adherent  to  the  dense 
scar  tissue  involving  the  whole  plexus  region. 

FUNCTIONAL  RESULTS 

Concerning  the  functional  results,  there  has 
been  no  perfect  anatomical  and  physiological 


recovery.  With  a  few  excei)tions,  in  which 
the  damage  has  been  found  tt)  be  irremediable, 
these  children  have  made  marked  improve- 
ment and  many  of  them  have  attained  almost 
perfect  function  in  the  extremity. 

In  a  number  of  cases  to  be  illustrated  by 
sUdes  physical  therapeutics  were  relict!  upon 
by  the  parents  and  physician  for  a  period  of 
two  to  four  years  and  when  improvement  had 
ceased  for  a  long  interval  operation  was  done 
and  the  result  was  a  marked  improvement. 
This  improvement  therefore  is  solely  attrib- 
utable to  the  operation. 

Of  the  Erb's  type  of  paralysis  in  adults 
there  were  14  cases  operated  upon.  In  7  of 
these  one  or  more  roots  had  been  avulsed 
from  the  cord,  thus  showing  a  much  higher 
percentage  of  very  severe  injuries  than  occurs 
in  birth  palsies.  The  results  were  unsatis 
factory. 

Of  the  remaining  7,  3  were  lost  to  view. 
Of  the  remaining  4,  i  case  made  a  perfect 
recovery,  i  made  an  almost  perfect  recovery, 
I  made  a  good  recovery,  and  i  made  a 
very  little  improvement  probably  because  he 
removed  his  dressings,  stretched  his  head  and 
neck  and  probably  pulled  apart  the  sutured 
nerves. 

There  was  no  mortalitv. 
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RECURRENT  VESICAL  CALCULI  ASSOCIATED  WITH  CALCULUS  IX 
DIVERTICULUM  AND  CONTRACTURE  OF  VESICAL  ORIFICE 

By  EDWIN  G.  DAVIS.  M.D.,  F.A.C.S.,  Omaha 

From  tlie  Department  of  Urology,  University  of  Nebraska  College  of  Medicine 


OWING  to  recent  advances  in  the  meth- 
ods of  urological  diagnosis,  the  frequen- 
cy of  vesical  diverticula  has  come  to  be 
generally  recognized.  In  marked  contrast  with 
the  literature  of  20  years  ago,  when  the  5H/',^ro» 
General's  Index  Catalogue  recorded  less  than 
ten  publications  concerning  vesical  diver- 
ticula, and  about  the  same  number  of  cases  of 
sacculated  bladder  (most  of  these  based  on 
autopsy  findings),  is  the  voluminous  literature 
of  the  present  date  upon  this  subject,  con- 
taining contributions  from  many  prominent 
surgeons  and  urologists.  The  etiology  of 
diverticula  has  been  widely  discussed,  and 
there  have  been  plausible  theories  advanced 
to  prove  either  their  congenital  or  acquired 
origin.  In  lack  of  conclusive  evidence,  the 
most  generally  accepted  view  is  that  the 
primary  cause  is  an  embryologic  defect,  and 
that  urinary  obstruction  may  later  play  a 
part  in  development.     It   is  also  generally 


recognized  that  diverticula  are  found  usuall}' 
associated  with  obstruction  of  the  lower 
urinary  tract. 

In  view  of  this  extensive  literature,  a  case 
of  simple  bladder  diverticulum  is  not  of  partic- 
ular interest;  and  even  cases  of  calculi  con- 
tained in  diverticula  are  not  unusual.  The 
case  reported  herewith  is  of  unusual  interest, 
however,  in  that  the  recurrent  vesical  calculi 
were  associated  with  a  residual  urine  due  to  a 
contracture  of  the  vesical  orifice,  and  in  that 
it  was  definitely  shown  that  the  recurrent 
vesical  calculi  formed  in  turn  upon  a  spicule 
projecting  into  the  bladder  from  a  calculus 
contained  in  a  diverticulum. 

The  patient,  a  male,  age  25,  referred  by  Dr.  LeRoy 
Crummer,  complaining  of  dysuria.  small  stream, 
frequency,  stoppage  of  urine,  and  general  malaise 
and  loss  of  weight,  gave  a  history  of  four  previous 
suprapubic  cystostomies  during  the  preceding  12 
years.  In  two  instances  vesical  calculi  had  been 
removed,  and  the  other  two  were  apparently  merely 


Fig.  I.     Roentgenograrn  showing  oval-shaped  calculus  Fig.  2.     Cystogram  demonstrating  that  calculus  shown 

with  projectin!;  nipple,  lying  far  to  the  right  of  the  mid-      in  Figure  lis  extravesical  and  is  contained  in  a  diverticulum, 
line,  and  therefore  presumably  e.\travesical.  which  is  connected  with  the  bladder  bv  a  narrow  isthmus. 
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Fig.  3.  Photograph  of  oval  calculus  with  projecting 
nipple  remo\ed  from  the  bladder  b\'  suprapubic  cystotomy. 

Fig.  4.  Photograph  showing  shape  and  size  of  calculus 
removed  from  diverticulum.  The  projecting  nipple  shown 
in  this  calculus,  and  that  on  the  calculus  shown  in  Figure  3, 
were  presumably  at  one  time  united,  forming  a  dumb-bell 
shaped  calculus  contained  partially  in  the  bladder  and 
partially  in  a  diverticulum. 


for  drainage.  After  each  operation  the  fistula  was 
many  weeks  closing.  There  was  a  history  also  of 
marked  difficulty  in  urination  and  small  urinary 
stream  since  the  patient's  earliest  recollection. 
The  patient  stated  that  as  a  boy  his  stream  of  v.rine 
was  always  smaller  than  that  of  other  boys. 

The  striking  feature  in  the  history,  upon  which  it 
was  possible  to  base  a  snap  diagnosis  without  e.xa- 
mination.  was  the  fact  that  after  the  first  operation 
there  was  complete  comfort  for  several  months 
(except  for  small  stream  which  he  had  had  all  his 
life)  and  that  the  old  train  of  symptoms  (pain, 
frequency,  stoppage)  siidJoily  recurred,  almost 
instantaneously.  At  second  operation  the  patient 
stated  that  a  calculus  was  removed  measuring  3  by 
4  by  6  centimeters,  oval  in  shape,  with  a  projecting 
spicule  on  one  end.  This  calculus  had  existed  in  the 
bladder  for  months  without  symptoms. 

General  phj'sical  examination  was  negative  except 
that  the  patient  was  ana?mic  and  showed  signs  of 
loss  of  weight.  The  external  genitalia  were  normal. 
Suprapubic  region  showed  extensive  scar  formation. 

Rectal  examination  showed  a  small  fibrous  pro- 
state and  a  moderate  induration  in  the  region  of 
both  seminal  vesicles.  The  vesical  diverticulum 
was  not  palpable. 

The  urine  was  foul-smelling  and  purulent,  con- 
taining many  pus  cells  and  bacteria,  no  albumin. 
After  intramuscular  injection  of  6  milligrams  of 
phenolsulphonephthalein,  45  per  cent  was  excreted 
during  the  lirst  hour. 

Cystoscopy  showed  the  urethra  to  be  normal. 
There  was  moderate  obstruction  to  the  cystoscope 
at  the  vesical  orifice.  Residual  urine,  200  cubic 
centimeters.  The  bladder  capacity  was  not  limited. 
There  was  a  high  grade  diffuse  cystitis,  the  mucosa 
nowhere  presenting  a  normal  appearance.  Lying 
on  the  floor  of  the  bladder  was  a  calculus,  apparently 
about  the  size  of  a  bantam's  egg.  On  the  right 
lateral  bladder  wall  about  ,5  centimeters  froin  the 
right  ureteral  orifice  was  the  small  orifice  of  a  diver- 
ticulum, and  behind  the  trigone  were  two  more 
orifices,  still  smaller. 


The  roentgenogram  of  the  kidney  region  was  neg- 
ative. That  of  the  bladder  region  (l*'ig.  i)  showed  an 
oval-shaped  shadow,  measuring  2  by  ,5  centimeters, 
with  a  nipple-like  projection  at  one  end,  lying  well 
to  the  right  of  the  mid-line  and  for  this  reason 
presumably  cxtravcsical.  The  calculus  seen  through 
the  cystoscope  cast  no  shadow. 

Cystogram  w  th  the  bladder  filled  with  sodium 
iodide  solution  (Fig.  2),  showed  the  above-described 
shadow  to  be  entirely  extravesical  and  contained  in 
a  diverticulum  connected  with  the  bladder,  as 
demonstrated  by  a  small  isthmus  connecting  bladder 
shadow  and  calculus.  Figures  i  and  2  show  that  the 
diverticulum  is  entirely  filled  by  the  calculus. 

Prc-opcralh'c  diagnosis.  Of  the  existence  of  a 
diverticulum  containing  a  calculus,  and  of  an  addi- 
tional vesical  calculus,  there  could  be  no  question. 
Considering  the  patient's  history  of  inslanlaneous 
recurrence  of  symptoms  after  a  free  interval  of 
several  months,  and  his  description  of  the  calculus 
removed  being  oval  in  shape  with  a  projecting  nip- 
ple, it  was  not  unreasonable  to  assume  that  the  two 
calculi  had  been  attached,  and  the  vesical  calcidus 
therefore  suspended.  To  account  for  the  residual 
urine,  the  diagnosis  of  contracture  of  the  vesical 
orifice  was  arrived  at  by  exclusion  of  other  causes  of 
obstruction. 

Operation.  Suprapubic  cystostomy.  Removal  of 
vesical  calculus,  and  excision  of  a  diverticulum  con- 
taining a  second  calculus.  Punch  operation  for 
contracted  vesical  orifice. 

On  account  of  excessive  scar  tissue  formation,  it 
was  with  considerable  difficulty  that  the  peritoneum 
was  dissected  free  and  the  bladder  opened.  The 
residual  urine  was  very  purulent  and  foul-smelling. 
An  oval  calculus,  measuring  3  by  4  by  6  centimeters, 
with  a  projecting  spicule  at  one  end  (see  Fig.  3) 
was  removed.  There  were  two  small  diverticula 
behind  the  trigone,  each  about  thimble-sized,  and 
empty.  Xo  attempt  at  excision  was  made.  The 
third  diverticulum,  about  the  same  size,  containing 
the  above-described  calculus  (Figs  i,  2,  and  4), 
was  exposed  by  an  extravesical  dissection  of  the  right 
posterolateral  aspect  of  the  bladder,  and  excised 
in  loto.  The  opening  into  the  bladder  was  closed 
with  catgut  and  the  site  of  the  diverticulum  drained 
ext  ravesically. 

The  most  important  feature  of  the  operation  was 
the  dense  fibrous  contracture  of  the  vesical  orifice, 
making  the  insertion  of  the  tip  of  the  little  finger 
impossible.  This  condition  was  relieved  by  the  use 
of  Young's  punch  instrument,  the  procedure  being 
very  simple  because  it  was  aided  by  a  hand  in  the 
bladder.  Closure  was  made  with  prevesical  drainage 
and  a  tube  in  the  bladder. 

Postoperative  liislory.  The  first  few  days  of 
convalescence  were  critical  on  account  of  hsmor- 
rhage  from  the  perivesical  dissection  and  on  account 
of  a  temporary  suppression  of  urine.  The  supra- 
pubic scar  tissue  caused  delayed  closure  of  the 
iistula,  so  that  a  secondary  operation  under  local 
anesthesia  was  finally  necessary.     Seen  4  months 
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after  operation  the  patient  was  symptom-free,  had 
no  residual  urine,  and  was  passing  a  large,  normal 
stream  for  the  first  time  in  his  life. 

CASES    IN    LITEHATURE 

Reports  of  calculi  contained  in  diverticula  are 
not  rare.  Out  of  Judd's  (r)  series  of  44  diverticula, 
there  were  4  containing  calculi,  and  there  are  many 
other  such  cases  in  the  literature.  There  were, 
however,  only  2  cases  to  be  found  in  which  there  was 
a  dumb-bell-shaped  calculus,  contained  partly  in  a 
diverticulum  and  partly  in  the  bladder.  One  of 
these,  in  which  the  dumb-bell  calculus  was  removed 
intact,  was  included  in  Judd's  series,  and  was  re- 
ported in  detail  by  Martin  (2).  Here  there  was  no 
history  of  recurrent  calculus-formation.  In  the 
other  case  (Young,  3),  calculi  continued  to  recur 
after  several  suprapubic  cystotomies  and  litholap- 
axies,  and  after  a  perineal  prostatectomy,  until 
finally,  by  cystoscopy,  the  small  orifice  of  a  diver- 
ticulum was  observed.  Through  this  orifice  there 
projected  a  small  spicule  of  stone.  At  operation,  a 
calculus  was  removed  from  the  bladder  and  another 
from  the  diverticulum,  each  with  a  projecting 
fractured  point,  the  two  fitting  together.  There  was 
no  further  recurrence  of  calculi.  In  this  patient's 
previous  record  there  was  likewise  a  history  of  com- 
plete relief  for  several  months  after  operation,  and 
then  sudden  recurrence  of  symptoms  (frequent  and 
painful  urination),  presumably  on  the  occasion 
when  the  connecting  isthmus  between  the  two  calcu- 
li gave  way,  and  the  vesical  calculus  was  allowed  to 
drop  to  the  floor  of  the,  bladder.  This  case  is  anal- 
ogous to  the  one  reported  above,  in  that  in  each  there 
was  successive  calculus-formation  upon  a  spicule  of 
stone  projecting  into  the  bladder,  and  acting  as  a 


foreign  body.  The  two  difter  in  that  in  Young's 
case  there  was  no  residual  urine  (after  prostatec- 
tomy) and  yet  the  calculus-formation  continued. 

The  finding  of  a  contracted  vesical  orifice  asso- 
ciated with  a  diverticulum  is  in  keeping  with  tht 
report  of  Hinman  (4),  who,  in  a  series  of  21  bladders 
with  diverticula,  made  the  surprising  observation 
that  13  showed  a  contracted  vesical  orifice,  while 
four  more  were  of  the  fibrous  ring  type  of  prostatic 
hypertrophy.  The  co-existence  of  these  two  condi- 
tions is  therefore  not  unusual,  and  the  frequent 
association  would  tend  to  indicate  more  than  mere 
coincidence.  As  to  which  is  the  primary  etiological 
factor,  proof  is  wanting. 

CONCLUSIONS 
The  above  case  is  of  interest  because  of  its 
uniqueness,  and  because  it  illustrates  the 
futility  of  removing  a  vesical  calculus  without 
looking  for  an  underlying  cause  of  calculus 
formation.  Here  there  were  two  etiological 
factors,  a  residual  urine  and  a  foreign  body, 
either  of  which  was  adequate  cause  for  recur- 
rence. 
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A   CONSIDERATION   OF   THE    LATENT    STAGE   AND   OF   THE   PERIOD 
OF  REINFECTION  IN  MASTOIDITIS  DUE  TO  STREPTOCOCCUS 

MUCOSUS    CAPSULATUS' 

By  FRED  WHITING,  M.D.,  F.A.C.S.,  New  York  Cnv 


OF  the  many  infecting  organisms  which 
we  encounter  as  responsible  agents  in 
the  production  of  inflammation  of  the 
mastoid,  the  streptococcus mucosuscapsulatus 
is  not  only  the  most  \irulent  in  its  destructive 
properties  but  the  most  insidious  in  its  prog- 
ress as  well.  In  considering  the  peculiar 
manifestations  which  characterize  the  course 
of  mastoid  inflammations  due  to  the  perni- 
cious activity  of  this  agent,  there  are  two 
significant  features  which  distinguish  it  from 
the  pathological  processes  instituted  by  other 
members  of  the  streptococcus  family. 

The  first  of  these  peculiarities  is  char- 
acterized by  a  disposition  of  the  acute 
inflammatory  processes  which  usher  in  the 
attack  of  mastoiditis  to  abate  and  for  all 
active  symptoms  temporarily  to  subside  or 
disappear.  This  phase  of  the  disease  which 
we  denominate  "the  latent  stage,"  is  en- 
countered immediately  after  the  early  acute 
manifestations  have  reached  their  height  and 
is  Ukely  to  beguile  both  the  patient  and  his 
medical  ad\iser  into  a  sense  of  fancied  security 
from  which  they  experience  a  rude  awakening 
on  the  sudden  reappearance  of  all  the  early 
acute  symptoms. 

These  are  re\dved  in  a  greatly  exaggerated 
form  usually  heralded  by  a  chill  and  followed 
in  orderly  succession  by  unmistakable  e\-i- 
dences  of  mem'ngitis.  The  progress  of  the 
disease  from  this  point  forward  is  distressingly 
rapid  and  the  termination  almost  ine\'it-ably 
fatal.  The  onset  of  these  mucosus  infections 
resembles  that  of  any  other  otitis  media,  but 
as  soon  as  the  pain  is  reheved  by  spontaneous 
rupture  or  an  incision  of  the  membrana  tym- 
pani,  the  case  from  that  time  on  is  character- 
ized by  an  entire  absence  of  s}Tnptoms;  there 
may  be  complete  disintegration  of  the  mastoid 
structures  and  aside  from  the  discharge,  the 
patient  will  insist  that  he  feels  no  discomfort. 
This  condition  continues  throughout  the 
entire  latent  stage,  without  pain,  tempera- 

'  Presented  before  the  Clinical  Congres;  oE  .\merican 


ture,  mastoid  tenderness,  or  prostration,  and 
if  uninterrupted  by  operation  meningitis 
finally  supervenes,  and  the  death  of  the 
patient  occurs. 

It  is  of  the  most  ^•ital  importance  that  the 
presence  of  this  organism  be  recognized  as 
early  as  possible  and  that  it  may  not  escape 
detection,  a  careful  cultivation  should  be  made 
of  the  ear  discharges  of  all  patients  where 
opportunity  permits.  The  unscientific  atti- 
tude of  those  practitioners  who  decry  as  a 
needless  refinement  of  medical  practice  the 
disposition  of  otologists  to  insist  upon  know- 
ing the  nature  of  the  infecting  organism,  and 
who  entertain  a  manifest  pride  in  the  dictum 
that  "pus  is  pus,"  is  quite  indefensible  when 
we  consider  the  high  percentage  of  mortality 
which  attends  upon  those  cases  of  mucosus 
infection  which  are  permitted  to  drift  along 
wnth  an  unwarranted  sense  of  security  through 
the  latent  stage  without  operation,  because 
the  organism  has  not  been  recognized  and  the 
surgeon  thereby  placed  on  his  guard. 

The  method  of  conducting  the  treatment 
of  a  case  of  mucosus  otitis  as  soon  as  we  are 
aware  of  the  germ  with  which  we  have  to  deal 
differs  in  no  respect  from  the  treatment  of 
other  suspected  mastoid  inflammations  save 
that  it  is  very  important  that  roentgenograms 
should  be  repeatedly  made  at  brief  interv^als 
until  all  discharge  has  ceased  and  until  the 
fundus  has  resumed  its  normal  physiological 
appearance.  In  the  X-ray  plate  we  possess  a 
diagnostic  aid  in  determining  the  increment 
of  conservative  safety  for  the  patient  as  well 
as  the  most  favorable  moment  for  operation, 
the  importance  of  which  cannot  be  over- 
estimated and  those  of  us  who  are  fortunate 
enough  to  be  able  to  command  the  services  of 
that  master  of  X-ray  technique.  Dr.  George 
Dixon,  will  gladly  testify  to  the  unfailing 
accuracy  with  which  his  plates  reveal  the 
most  craftily  concealed  structural  changes  of 
the  mastoid  bone.  Given  good  roentgenograms 
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repeated  with  suft'icient  frequency  and  we  can 
greatly  reduce  the  dangers  of  the  latent  stage 
of  mastoiditis  due  to  the  streptococcus 
mucosus  capsulatus. 

The  second  peculiarity  which  emphasizes 
the  dangers  of  this  t>-pe  of  mastoiditis  should 
be  denominated  the  "period  of  reinfection," 
which  phenomenon  may  manifest  itself  at 
any  time  during  the  convalescence  of  the 
patient  varjing  from  a  few  days  after  opera- 
tion, when  granulations  have  only  begun  to 
cover  the  walls  of  the  bone  ca\-ity,  to  a  period 
when  the  heahng  is  far  advanced  and  even 
occurring  in  one  case  which  I  saw  after  the 
wound  was  completely  healed. 

The  stage  of  reinfection,  occurring  as  it 
usually  does  after  the  patient  is  measurably 
well  along  on  the  road  to  recovery  and  when 
his  anxiety  and  that  of  his  friends  regarding 
an  unfavorable  termination  has  been  allayed, 
is  associated  \\Tth  particularly  distressing 
consequences.  The  chill  which  almost  uni- 
formly announces  the  onset  of  the  complica- 
tion is  followed  immediately  by  severe  pros- 
tration and  as  a  rule  meningitis  develops 
rapidly  and  runs  its  course  to  a  fatal  termina- 
tion in  a  few  days  uninfluenced  by  any  mea- 
sures, therapeutic  or  operative,  which  may  be 
undertaken. 

A  brief  summary  of  a  case  which  came 
under  my  personal  super^•ision  will  suffice  to 
illustrate  the  insidious  manner  in  which  rein- 
fection may  develop,  notwithstanding  every 
indication  that  recovery  is  fully  estabhshed. 

The  patient  was  a  business  man,  of  35,  who  had 
always  enjoyed  good  health  and  who  3  weeks  before 
I  saw  him.  had  suffered  an  attack  of  grippe.  In  the 
course  of  this  illness  his  ear  became  infected  and  he 
was  seen  by  an  otologist  who  opened  the  ear-drum 
and  instituted  the  usual  treatment  for  such  a  condi- 
tion. The  inflammation  spread  to  the  mastoid  and 
he  was  advised  to  submit  to  operation.  He  declined 
this  advice  and  consulted  me  a  week  later  with  all 
the  classical  signs  of  mastoiditis  well  developed.  I 
advised  operation  to  which  he  consented  after 
deliberating  a  day  or  two.  His  roentgenogram 
showed  extensive  cavitation  and  the  mastoid 
operation  corroborated  the  X-ray  plate  in  every 
detail.    The  dura  was  not  e.xposed  at  operation. 

He  made  a  somewhat  slow  but  quite  uneventful 
convalescence,  the  wound  healing  kindly  until  there 
was  only  a  shallow  granulating  pit  very  small  in  area 
over  which  a  protective  layer  of  gauze  was  held  in 
place  by  a  strip  of  adhesive  plaster. 


He  had  resumed  his  customary  occupation  and 
considered  his  recovery  as  fully  established,  when, 
while  at  work  in  his  office,  he  suddenly  experienced 
a  chill  associated  with  headache  and  prostration 
which  compelled  him  to  return  home  early  one  after- 
noon. Within  a  few  hours  he  exhibited  well-marked 
rigidity  of  the  neck.  Fluid  drawn  by  lumbar  punc- 
ture was  distinctly  turbid  and  upon  subsequent 
examination  was  found  to  contain  streptococcus 
mucosus.  The  progress  of  the  disease  was  not 
arrested  by  subtemporal  decompression  and  the 
patient  died  about  60  hours  after  the  incidence  of 
the  chill. 

While  the  experience  just  recited  is  dis- 
tressing and  most  chsappointing,  it  is,  unfor- 
tunatel}',  so  common  in  mucosus  infections  as 
to  occasion  but  little  surprise,  whereas  a 
similar  misfortune  due  to  a  different  organism 
would  be  most  unexpected  and  disconcerting. 

It  is  evident,  therefore,  that  the  strep- 
tococcus mucosus  is  endowed  with  certain 
pathogenic  properties  not  possessed  by  other 
representatives  of  the  streptococcus  family. 
The  only  demonstrable  morphological  differ- 
ence between  the  mucosus  and  the  numerous 
other  types  of  streptococcus  is  the  possession 
of  a  tough  capsule  to  the  protection  of  which 
it  seems  not  improbable  may  be  due  at  least 
to  some  extent  its  resistance  to  the  germicidal 
action  of  the  antiseptics  which  are  commonly 
used  for  purposes  of  cleansing  the  mastoid 
wound  during  the  process  of  healing. 

If  the  writer  may  be  permitted,  he  would 
like  to  offer  a  suggestion  which  he  beUeves 
contains  a  hint  of  practical  cHnical  value  in 
the  treatment  of  the  granulating  mastoid 
ca\-ity  during  the  course  of  healing.  The 
suggestion  is  as  follows:  Do  not,  after  com- 
pleting the  operation  for  mucosus  mastoiditis, 
suture  the  flaps  except  at  the  upper  and  lower 
angles,  thus  lea\-ing  an  open  wound  into  which 
maj^  be  introduced  gauze  packing  moistened 
with  a  weak  solution  of  tincture  of  iodine 
about  }  2  per  cent.  The  use  of  the  moist 
iodine  gauze  dressing  should  be  continued 
until  the  surface  of  the  bone  is  invested  with 
a  complete  layer  of  granulations.  The  impor- 
tance of  this  expedient  lies  in  the  fact  that 
strong  solutions  of  iodine  cause  the  deposit  of 
an  exudate  vdthin  or  beneath  which  those 
germs  which  have  not  been  destroyed  by 
coming  into  immediate  contact  with  the 
iodine  thrive  and  increase.    The  weak  solution 
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does  not  cause  the  formation  of  any  protective 
exudate  and  filters  into  all  the  open  bone  cells, 
within  which  isolated  colonies  of  the  organism 
are  still  lurking,  thus  being  responsible  for 
their  destruction.  As  a  further  suggestion  the 
most  scrupulous  care  should  be  exercised  in 
the  introduction  of  the  gauze  packing  during 
the  healing  of  the  wound  in  order  that  the 
newly  formed  granulations  may  not  be 
lacerated,  thereby  exposing  an  absorptive 
surface  to  this  virulent  organism.  As  a  feature 
of  additional  interest  it  is  worthy  of  remark 
that  diabetic  patients  of  middle  age,  who  are 
attacked  by  mastoiditis,  in  a  large  percentage 
of  cases  exhibit  streptococcus  mucosus  as  the 
infecting  organism  and  inasmuch  as  the 
laboratory  has  demonstrated  that  this  germ 
grows  with  great  luxuriance  in  a  saccharin 
medium,  it  may  be  possible  that  an  exhaustive 


study  of  mastoiditis  in  diabetics  will  disclose 
an  interesting  relationship  which  has  not 
hitherto  been  appreciated. 

In  concluding  this  paper  the  writer  would 
projiound  the  following  problem  for  the 
consideration  of  those  colleagues  who  will 
discuss  it.  Are  we  justified  in  the  belief  that 
mucosus  inflammations  of  the  mastoid  are 
attended  with  greater  danger  to  the  life  of  the 
patient  than  other  streptococcus  infections 
of  that  structure  or  is  such  an  impression 
merely  one  of  the  many  prevalent  and  mis- 
leading notions  which  a  wider  experience  will 
demonstrate  is  not  well  founded?  In  the 
judgment  of  the  writer  mastoiditis  due  to 
streptococcus  mucosus  must  be  regarded  as  a 
very  dangerous  malady,  from  the  serious  con- 
sequences of  which  the  patient  can  feel  no  se- 
curity until  the  wound  is  permanently  healed. 
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A  Pkeliminary  Note 
By  WILLIAM  J.  YOUNG,  M.D.,  Louisville,  Kentucky 

From  the  Department  of  Skin  and  Syphilis  of  the  University  of  Louisville  and  Louisville  City  Hospital 


SYPHILIS  is  receiving  greater  attention 
today  than  any  other  disease  which 
afllicts  mankind,  not  because  of  any 
appreciable  increase  in  incidence  of  the 
malady  but  for  the  reason  that  the  medical 
profession,  the  health  authorities,  and  the 
general  public  have  been  made  to  realize  the 
prevalence  of  the  disease  and  its  menace  to 
those  infected  as  well  as  those  with  whom 
the  infected  associate.  There  are  so  many 
possible  avenues  of  infection  that  only  by 
investigating  and  closing  those  most  apparent 
is  it  possible  even  to  make  a  start  toward 
hmiting  the  ravages  of  the  disease  or  lowering 
its  present  incidence. 

Of  the  male  and  female  the  latter  is  least 
likely  to  have  any  knowledge  of  being  infected 
with  syphilis.  In  acquired  lues  in  the  male 
there  is  usually  sufficient  clinical  evidence 
(past  or  present),  i.e.,  primary,  secondary 
or  gummatous  lesions,  to  warrant  the  taking 
of  a  Wassermann.  In  the  female,  however, 
where  the  primary  lesion  is  situated  within 


or  about  the  vagina,  secondary  manifestations 
being  either  absent  or  so  insignificant  as  to 
be  unnoticed  by  the  patient,  she  may  be 
totally  ignorant  of  the  infection  until  repeated 
miscarriages,  stillborn  children,  intense  head- 
aches or  gummatous  lesions  about  the  body 
attract  the  attention  of  her  medical  adviser 
and  suggest  the  causative  factor. 

In  fully  40  per  cent  of  instances  women 
present  no  syphilitic  history,  nor  have  they 
any  knowledge  of  their  condition,  and  it  is 
oftentimes  difficult  to  make  them  believe 
or  understand  the  nature  of  their  affliction. 
The  fact  that  both  primary  and  secondary 
lesions  disappear,  whether  the  patient  receives 
treatment  or  not,  is  the  principal  cause  of 
the  prevailing  misunderstanding. 

The  most  pitiable  condition  brought  about 
by  ignorance  concerning  the  disease  is  noted 
in  the  children  of  syphilitic  women.  This 
ignorance  has  been  the  cause  of  more  sorrow 
and  distress  to  seemingly  well  parents,  and 
the  means  of  populating  more  feeble-minded 
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institutions  and  insane  asylums,  than  any 
other  single  factor  of  which  I  have  knowledge. 

When  the  possibilities  of  neisserian  in- 
fection were  shown  to  the  medical  profession 
and  the  public,  measures  were  adopted  by 
which  the  eyes  of  the  newborn,  be  it  a  child 
of  the  highest  or  the  lowest  class,  were  sub- 
jected to  instillations  of  argentum  nitrate 
solution  to  prevent  the  development  of 
ophthalmia  neonatorum  and  probable  ulti- 
mate blindness.  The  physician  who  neglects 
this  precaution  is  held  open  to  criticism 
irrespective  of  who  the  mother  may  be. 

It  is  perhaps  too  radical  to  suggest  that 
every  pregnant  woman  have  her  blood  ex- 
amined for  the  spirocha'ta?  of  syphilis,  but 
certainly  when  one  has  in  mind  the  amount  of 
social  damage  wrought  by  hereditary  lues, 
it  is  not  asking  too  much  that  obstetricians 
consider  such  a  possibility  and  make  careful 
inquiries  when  a  pregnant  woman  first  comes 
under  observation. 

During  the  last  few  years,  at  the  Louisville 
Public  Hospital,  the  routine  measure  has 
been  adopted  of  making  a  blood  Wassermann 
when  each  pregnant  woman  is  admitted. 
The  following  table  shows  the  results. 

Cases 

Wassermann  examinations  made 267 

Found  negative 200 

Found  positive 67 

1+ 6 

2-(- II 

3+ 22 

4+ 28 

Positive  about  25  per  cent;  of  these  18.7 
per  cent  either  t,+  or  4+. 

I  have  no  accurate  record  of  the  number 
of  such  syphilitic  women  who  presented  skin 
manifestations,  but  am  safe  in  saying  the 
percentage  was  very  small.  As  some  of  the 
patients  remain  in  the  hospital  for  5  weeks 
before  accouchement,  it  is  possible  to  admin- 
ister antisyphilitic  treatment  (arsphenamin 
and  mercury)  with  the  prospects  of  insuring 
the  birth  of  an  apparently  healthy  child 
receptive  of  antiluetic  treatment.  Even 
where  a  positive  Wassermann  is  found  only 
a  few  days  before  delivery-,  it  gives  the  mother 
and  cliild  an  opportunity  to  begin  treatment 
with  the  hope  of  an  ultimate  clinical  cure. 


When  the  Wassermann  is  found  positive 
on  discharge  from  the  obstetric  ward,  the 
patient  is  informed  of  her  condition  and 
invited  to  return  to  the  syphilitic  clinic  for 
further  observation  and  treatment.  The 
imperative  need  for  "follow  up"  work  among 
such  patients  is  evident,  as  they  are  more  or 
less  from  the  lower  strata  of  life  and  cor- 
respondingly ignorant.  The  mother  with 
her  household  duties  and  new  interests  is 
wholly  occupied  and  soon  forgets  the  vital 
necessity  of  treatment.  Unless  the  patients 
are  followed  by  an  intelligent  social  worker 
and  made  to  realize  the  need  for  treatment, 
the  chances  are  they  will  not  be  seen  again 
until  referred  by  one  of  the  other  clinics  per- 
haps after  irreparable  damage  has  been  done. 

The  greatest  obstacle  to  the  eradication 
of  syphilis  is  the  secretiveness  of  those  in- 
fected. While  it  is  impossible  for  us  to  pre- 
vent '"the  sins  of  parents  being  visited  upon 
their  children,"  by  routine  Wassermann 
examination  it  is  possible  to  discover  many 
cases  of  unsuspected  lues  and  institute 
treatment  for  the  parents  as  well  as  the 
children,  the  latter  being  innocent  victims. 

In  the  obstetric  wards  of  the  numerous 
charity  hospitals  throughout  the  country, 
doubtless  thousands  of  unsuspected  cases 
of  lues  could  be  found  if  a  routine  Wasser- 
mann examination  were  made  when  each 
patient  was  admitted,  and  the  children  of 
those  infected  could  thus  be  properly  treated 
and  given  a  chance  to  become  useful  citizens. 
The  mere  fact  that  women  of  this  class  are 
unlikely  to  be  aware  of  infection  and  totally 
unable  to  care  for  sj-philitic  otYspring,  is 
sufficient  justification  for  recommending  rou- 
tine W^assermann  examination. 

CONCLUSIONS 

1.  Routine  Wassermann  examination 
should  be  made  in  obstetric  wards  of  charity 
institutions  when  patients  are  admitted. 

2.  It  should  be  just  as  much  the  duty  of 
the  obstetrician  to  ascertain  evidence  or  his- 
tory of  lues  in  his  patient  as  to  conduct  delivery. 

3.  Considering  the  source  of  patients  in 
the  charity  institutions  the  percentage  of 
syphilis  associated  with  pregnancy  (in 
Louisville)  is  not  excessive. 


DEPARTMENT  OF  TECHNIQUE 


FRACTURES   OF   THE   PATELLA,    OS    C.ALCIS,    AND    OLECRANON 
TREATED    BY  FISCHER'S    APPARATUS 


By  D.  FOLDES,  M.D.,  Cleveland,  Ohio 


ERNEST  Fischer,  of  Budapest,  Hungary, 
described  an  apparatus  in  1910  for  the 
conservative  treatment  of  fractures  of 
the  patella  and  presented  patients  treated  with 
his  method  at  the  International  Medical  Congress 
in  Budapest,  in  iqio.  The  apparatus  is  very 
simple  and  its  application  easy.  His  method 
solves  two  important  problems:  (i)  mobilization 
of  the  knee-joint,  and  (2)  bony  union  of  the 
fragments. 

There  are  all  kinds  of  methods  given  in  text- 
books for  the  treatment  of  fractures  of  the  patella, 
but  mention  is  not  made  in  American  textbooks 
of  the  method  presented  below. 

Before  describing  the  apparatus  I  will  give  a 
brief  resume  of  Fischer 's  article  published  in  the 
Gyogyaszat,  Budapest,  in  1910. 

There  are  two  methods  of  treatment:  (i)  the 
conservative  and  (2)  the  operative  treatment. 
Nearly  all  the  conservative  methods  except 
those  of  Bardenheuer  and  Tilanus  consist  in 
immobilization  of  the  knee-joint.  Barden- 
heuer keeps  the  fragments  together  with  a  con- 
stant, adjustable,  and  exactly  measured  force. 
The  disadvantage  of  his  method  is  that  the  pa- 
tient has  to  stay  in  bed.  Another  conservative 
method  using  mobilization  is  the  one  described 
by  Tilanus  and  applied  by  many  prominent 
surgeons.  Twentj'-four  hours  after  the  injury 
the  knee-joint  is  bent  passively;  14  days  later  the 
patient  walks  with  the  help  of  crutches.  With 
this  method  bony  union  is  not  obtained  but  in 
many  cases  there  are  good  functional  results. 

Bony  union  is  not  always  procured  with 
operative  procedures  especially  when  mobiliza- 
tion is  employed,  and  yet  mobilization  is  really 
the  proper  method  to  be  used  in  every  injury  of 
the  knee-joint. 

Firm  bony  union  does  not  mean  a  perfect 
functional  result  if  immobilization  is  employed 
after  operation.  Fibrous  union  procured  with 
mobilization  will  in  most  cases  give  a  good  func- 
tional result. 

According  to  Lucas  Championniere  any  method 
whatever  is  better  than  immobilization.    Immo- 


bilization causes  atrophy  of  the  quadriceps  mus- 
cle, atrophy  of  the  bone,  shrinking  of  the  liga- 
ments, and  ankylosis  of  the  joint.  The  patients 
suffer  more  in  the  treatments  of  such  secondary 
results  than  from  the  direct  injury. 

The  advantage  of  the  operative  procedure  should 
be  the  mobilization  of  the  joint,  and  this  ad- 
vantage is  lost  when  immobilization  is  employed 
following  operation.  If  the  operative  measures 
employed  do  not  keep  the  fragments  together, 
how  can  it  be  expected  that  plaster-of-Paris 
bandages  will  prevent  diastasis  of  the  fragments? 
Such  bandages  impair  the  tonicity  of  the  quadri- 
ceps muscle  and  have  no  influence  on  the  position 
of  the  fragments. 

Everyone  fully  realizes  the  fact  that  the 
functional  result  is  more  important  than  the 
anatomical  result,  that  bony  union  depends  on  the 
elimination  of  the  diastasis,  that  good  functional 
results  depend  on  the  early  mobilization  of  the 
joint  and  on  the  prevention  of  atrophy  of  the 
quadriceps. 

Gulliver,  in  1811,  proved  that  the  diastasis  of 
the  fragments  due  to  the  contraction  and  later 
to  the  retraction  of  the  quadriceps  muscle  is 
the  cause  of  the  lack  of  callus  formation.  The 
hgamentum  patehae  proprium  is  quite  retracted 
also.  MacEwen,  Koenig,  and  Hoffa  found  anoth- 
er cause  for  the  lack  of  callus  formation  in  the 
interposition  of  the  lacerated  periosteum  between 
the  fragments. 

The  diastasis  of  the  fragments  depends  upon 
the  extent  of  the  laceration  of  the  fibrous  tissue 
covering  of  the  patella  and  of  the  reserve  exten- 
sion apparatus,  i.e.,  the  lateral  ligaments.  The 
haematoma  also  separates  the  fragments. 

As  a  conservative  treatment,  Fischer's  method 
solves  the  problem  of  approximation  of  the  frag- 
ments and  at  the  same  time  the  mobilization  of 
the  joint,  without  causing  diastasis  when  flexing 
the  joint.  Even  postoperatively  it  is  the  best 
method  to  prevent  separation  of  the  fragments 
when  mobilization  is  employed.  It  relieves  the 
tension  on  the  suture  by  overcoming  the  retrac- 
tion of  the  quadriceps  muscle. 


510 


FOLDES:  FRACTURES  TREATED  BY  FISCHER'S  APPARATUS 


;ii 


Fischer's  method  is  indicated  for  treatment  of 
fracture  of  the  patella — 

1.  When  the  fracture  is  not  older  than  2  weeks 
and  the  reserve  extension  apparatus  is  not  torn. 
Laceration  of  the  soft  tissues  can  be  diagnosed 
either  by  palpation  or  from  the  extent  of  the 
diastasis.  If  the  diastasis  is  not  more  than  3.5 
centimeters  then  we  may  conclude  that  at  least 
the  lateral  parts  of  the  extension  apparatus  are 
intact  (lateral  ligamentous  attachment).  And 
linally  if  the  patient  is  able  to  raise  his  leg,  it  is 
understood  that  the  extension  apparatus  is  practi- 
cally intact.  But  should  the  patient  be  unable  to 
lift  his  leg  this  does  not  absolutely  signify  that 
the  extension  apparatus  is  torn,  because  the 
patient  may  not  raise  his  leg  because  of  the  pain. 

2.  When  no  definite  indication  as  to  conserv- 
ative or  operative  interference  is  found.  In  such 
cases  Fischer  advises  extension  for  12  days.  If, 
during  this  time,  one  fails  to  get  good  coaptation, 
operation  is  indicated.  The  time  spent  with  the 
extension  is  not  lost  because  the  fragments  are 
closer  to  each  other  and  the  haematoma  is 
smaller. 

3.  When  the  reserve  extension  apparatus  is 
torn,  when  the  diastasis  is  more  than  3.5  centi- 
meters, when  the  fracture  is  more  than  2  weeks 
old.  Then  operative  treatment  with  the  applica- 
tion of  Fischer's  extension  apparatus  postopera- 
tively is  indicated. 

The  apparatus  consists  of  a  steel  plate  30  centi- 
meters long,  4  centimeters  wide,  and  i  milli- 
meter thick  as  a  base,  furnished  with  three  hooks 
at  one  end  and  6  hooks  at  its  other  end.  The 
force  of  this  spring  on  bending  is  very  great  and 
can  be  adjusted  accurately.  One,  two,  three,  or 
more  plates  may  be  added  to  the  base  and  they  are 
held  together  with  a  screw.  The  force  of  the 
traction  can  be  increased  either  by  bending  the 
steel  plates  or  by  using  more  plates  (Fig.  i). 
The  apparatus  can  be  used  for  fractures  of  the 
patella,  olecranon,  and  os  calcis,  or  in  any  case 
where  traction  is  needed  to  overcome  the  separa- 
tion of  fragments. 

The  adhesive  plaster  stays  are  prepared  as 
traction  splints — both  60  centimeters  long,  one 
for  the  thigh,  the  other  for  the  leg.  Figures  2  and 
3  show  these  adhesive  traction  splints. 

The  adhesive  traction  splints  and  the  apparatus 
are  applied  as  follows:  The  patient  sits  in  bed 
with  the  leg  extended,  and  while  the  assistant  is 
holding  the  fragments  in  apposition  the  adhesive 
splint  (Fig.  2)  is  placed  on  the  anterior  surface 
of  the  thigh  in  such  a  way  that  the  point  of  con- 
vergence of  the  strips  is  upon  the  tendon  of  the 
quadriceps  muscle,  the  divergent  strips  are  placed 


Fig.  I  (at  top).   Apparatus  made  of  steel  plates. 

Fig.  2  (middle).  Upper  adf.esive  stay  to  be  applied  on 
the  thigh. 

Fig.  3  (below).  Lower  adhesive  stay  to  be  applied  to 
the  leg. 

and  held  to  the  skin  upon  the  quadriceps  muscle. 
The  longitudinal  strips  are  reinforced  with  a  few 
transverse  strips  and  with  a  bandage.  Adhesive 
splint  3  is  placed  on  the  leg  in  such  a  way  that 
the  point  of  convergence  of  the  strips  is  upon  the 
ligamentum  patelLx'  proprium,  and  the  divergent 
strips  are  placed  at  the  inner  and  lateral  sides  of 
the  leg.  These  strips  are  reinforced  with  adhesive 
running  transversely  three  fourths  of  the  circum- 
ference, so  as  to  leav-e  the  edge  of  the  tibia  free, 
and  a  roller  bandage  is  applied  above  these.  On 
account  of  haemorrhage  it  is  advisable  to  apply 
a  flannel  bandage  to  the  knee-joint  for  about  6 
to  8  days. 

After  these  adhesive  splints  are  applied  a  hole 
is  cut  in  the  upper  wider  adhesive,  and  the  lower 
adhesive  splint  is  pulled  througlj  this  opening. 
The  ends  of  the  adhesive  strips  are  hooked  on  to 
the  ends  of  the  apparatus.  As  many  steel  plates 
are  added  and  screwed  on  to  the  base  as  are 
needed.  Figure  4  illustrates  the  apparatus  in 
place.  This  apparatus  can  be  substituted  by  a  piece 
of  hard  wood  30  centimeters  long,  2  centimeters 
wide,  and  i  centimeter  thick,  straight  or  slightly 
bent  having  a  pulley  at  each  end  (Fig.  5). 

The  adhesive  splints  are  the  same  as  described 
above  except  that  the  free  end  of  the  adhesive  is 
cut  shorter  and  a  small  piece  of  wood  is  inserted 
at  its  end  and  a  cord  tied  to  it.  This  cord  is 
carried  over  the  pulle}-s.  Traction  is  made  with 
rubber  tubes  attached  to  the  cord  with  .a  ring 
(Fig.  5).  The  writer  has  modified  this  apparatus 
b}'  replacing  the  rubber  tubes  with  springs  and 
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Fig.   6a   (above).    Same    apparatus 
modified. 

Fig.  6b.  Same  as  Figure  5  modified, 
placed  by  spring  and  turnbuckles. 


Rubber  tube  re- 


Fig.  4  (above).     Steel  apparatus  in  place. 
Fig.  5.   Wood  and  rubber  tube  apparatus  of  Fischer  in 
place. 

turnbuckles  (Fig.  6).  This  makes  the  applica- 
tion of  the  apparatus  and  the  adjustments  much 
easier.  The  traction  is  constant  and  can  be 
accurately  adjusted,  by  means  of  the  turnbuckle. 
The  springs  and  turnbuckles  can  be  bought  in  any 
hardware  store. 

Important  rules  to  follow  are  that:  (i)  the 
apparatus  should  be  apphed  as  soon  as  possible 
after  the  injury.  (2)  FuU  traction  should  be 
applied  at  once  and  not  progressively  and  if  2 
days  later  the  X-ray  stiU  shows  a  diastasis  then 
the  traction  has  to  be  adjusted  accordingly. 
(3)  If  the  pressure  on  the  skin  of  the  patella 
caused  bj'  the  adhesive  is  too  much  this  should 
be  corrected  by  suspending  the  apparatus  above 
the  bed,  if  the  patient  is  lying  in  bed,  or  by  plac- 
ing cotton  under  the  two  ends  of  the  apparatus 
to  lift  the  adhesive  from  the  skin  if  treated  by 
ambulatory  means.  (4)  After  a  few  days  when 
the  danger  of  haemorrhage  is  passed  the  patient 
may  get  out  of  bed  and  walk.  The  joint  is  bent 
passively  many  times  daily,  slowly  and  progress- 
ively. 

The  dressing  has  to  be  changed  in  2  to  3  weeks. 
After  8  weeks  the  dressing  is  completely  removed 
and  active  motion  of  the  knee  progressively  begun. 

As  a  conservative  treatment  tliis  procedure  is 
judiciously  planned  and  gives  good  results,  as  the 
fragments  are  approximated  with  a  constant  and 
accurately  adjustable  force.  With  Fischer's 
apparatus  the  patient  may  dress,  get  out  of  bed 
and  walk.  Following  its  use  the  knee-joint  wiU 
not  be  stiff,  as  it  is  moved  passively  from  the 
first  day  on  without  the  fear  of  producing  a 
diastasis  between  the  fragments.  It  prevents  the 
aversion  of  the  fragments  by  pressing  on  their 
anterior  surfaces. 

After  operation  the  apparatus  overcomes  con- 
traction and  retraction  of  the  quadriceps;   re- 


lieves the  tension  of  the  suture  material  and  pre- 
vents it  from  tearing;  permits  the  patient  to  be 
out  of  bed,  to  dress  and  to  walk;  and  permits 
e.xamining  the  wound  and  changing  the  dressing 
if  necessary. 

The  writer  has  applied  the  apparatus  in  a  case 
in  which  the  patella  was  fractured  into  several 
fragments,  the  lower  one  ver\'  small.  The 
diastasis  and  swelling  of  the  knee  were  consider- 
able. As  soon  as  the  apparatus  was  applied  the 
patient  was  able  to  lift  his  leg  easily  without  pain 
or  discomfort.  The  next  day  the  patient  was 
taken  to  the  hospital  where  X-ray  plates  taken  by 
Doctors  Hill  and  Thomas  showed  the  following: 

On  March  13,  1918.  we  examined  the  region  of  Mr.  A. 

D  's  left  knee  on  which  an  ambulatory  splint  had  been 
applied.  The  plates  showed  a  comminuted  fracture  of  the 
patella  with  marked  displacement  of  the  fragments.  The 
distal  fragment  was  much  smaller  than  the  pro.ximal  one. 
and  in  addition  to  being  displaced  doi\Tiward  was  rotated 
so  that  the  fractured  surface  was  anterior  and  the  anterior 
surface  was  external.  There  was  one  small  fragment  within 
the  gap  between  the  two  main  fragments.  After  readjust- 
ment of  the  spUnt,  plates  were  again  taken  which  showed 
considerable  improvement  in  the  apposition  of  the  frag- 
ments, but  the  rotation  of  the  distal  fragment  was  not  per- 
ceptibly changed.  Aher  operation  plates  were  taken  which 
showed  a  verj'  marked  improvement  in  the  position  of  the 
fragments,  the  small  intervening  fragment  having  been 
removed  and  the  displacement  and  rotation  of  the  distal 
fragment  nearly  o\ercome. 

An  operation  was  done  12  days  after  the  injur}'  because 
it  was  impossible  to  bring  the  fragments  into  good  apposi- 
tion. Local  anaesthesia  was  used  with  a  0.5  per  cent  novo- 
caine-suprarenin  solution  circuminjecting  the  operative 
territory  subcutaneously  and  subfascially  and  injecting  20 
cubic  centimeters  of  the  solution  directly  into  the  joint. 
Then  the  knee  was  bent  and  extended  to  distribute  the 
solution  throughout  the  joint  and  between  the  fragments. 
The  anKsthesia  was  verj'  good.  The  patella  fragments 
were  e.xposed  by  a  semicircular  incision.  The  fragments 
were  brought  together  by  an  encircling  chromic  catgut 
suture,  the  torn  capsule  and  ligaments  sutured,  the  wound 
closed,  and  the  apparatus  applied.  The  patient  left  the 
hospital  4  daj's  after  operation  and  was  treated  at  his 
home  and  later  in  my  office.  The  treatment  consisted  in 
dressing  the  wound  and  passively  bending  the  knee-joint 
daily.  The  apparatus  was  removed  6  weeks  after  opera- 
tion at  which  date  the  patient  was  able  to  flex  his  knee  to  a 
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considerable  degree  and  there  was  no  diuicult\'  in  reacliing 
a  perfect  result  within  a  few  weeks  and  without  com- 
plaints. 

The  derangement  of  the  knee-joint,  the  torn 
ligaments,  and  the  interposition  of  soft  tissues 
made  the  operation  necessary,  but  the  time 
which  elapsed  before  the  operation  was  not  lost. 
The  extent  of  damage  found  justifies  the  state- 
ment that  the  operation  without  mobilization 
would  have  caused  a  stiff  joint,  or  at  least  consid- 
erable difficulty  and  pain  would  have  accom- 
panied the  mobilization  for  several  weeks.  The 
patient  was  restored  to  work  more  quickly  than 
would  have  been  the  case  with  immobilization. 

Fractures  of  the  olecranon  receive  very  little 
attention  in  the  textbooks,  though  this  form  of 
fracture  is  not  so  rare  and,  from  the  standpt)int 
of  future  functional  result,  it  is  important  that  it 
should  heal  well. 

Diffenbach  advised  tenotomy  of  the  triceps 
tendon.  Lister  was  the  first  to  use  antiseptics 
in  performing  primary  suture  of  the  fractured 
olecranon.  Most  of  the  textbooks  advise 
operation;  some  of  them  advise  conservative 
treatment  such  as  the  application  of  plaster- 
of-Paris  bandages  and  splints.  Hoffa  applies 
adhesive  strips  on  the  posterior  surface  and 
splint  or  plaster-of-Paris  bandage  above  this, 
the  elbow  being  in  extension;  6  weeks  later  when 
the  dressing  is  taken  off  the  elbow  is  bent  passively. 
Bockenheimer  punctures  the  ha;matoma,  approxi- 
mates the  fragments  by  pressing  on  them  with  the 
finger,  and  applies  an  adhesive  strip  on  the 
posterior  surface  of  the  elbow.  On  top  of  this, 
wooden  splints  are  placed  with  the  elbow  in  ex- 
tension. In  case  of  operation  Bockenheimer 
advises,  as  a  postoperative  measure,  traction  with 
the  patient  in  bed  and  the  elbow  bent  at  a  right 
angle.  The  portable  extension  dressing  of  Bar- 
denheuer  is  too  complicated  and  less  successful. 

According  to  Lucas  Championniere  the  immo- 
bilization methods  are  very  bad.  He  claims  that 
suturing  is  not  necessary,  that  the  contraction  of 
the  triceps  is  the  cause  of  the  diastasis  which 
could  not  be  overcome  with  any  apparatus  familiar 
to  him.  Championniere 's  results  with  massage 
and  mobilization  treatment  are  good. 

Fischer's  apparatus  is  very  effective  in  the 
treatment  of  fractures  of  the  olecranon  inasmuch 
as  a  constant  and  accurately  adjustable  force 
pulls  downward  the  olecranon  dislocated  upward, 
leaving  the  elbow  free  and  permitting  the  passive 
flexion  of  the  elbow  without  producing  a  diastasis 
between  the  fragments.  The  use  of  this  appara- 
tus as  a  postoperative  measure  is  more  sensible 
than  the  splints  which  immobilize  the  joint.    Tiie 


Fig.  7,  a,  b,  c. 
calcis. 


Apparatus  applied  for  fracture  of  os 


apparatus  relieves  the  tension  of  the  suture  and 
soon  permits  the  passive  flexion  of  the  joint.  The 
application  of  the  dressing  is  similar  to  that  for 
fractures  of  the  patella. 

I  applied  the  same  apparatus  at  the  request  of 
Dr.  W.  Stern.  !Mt.  Sinai  Hospital,  Cleveland,  in  a 
case  of  fracture  of  the  olecranon.  The  patient 
was  a  child,  18  months  old.  The  wooden  splint 
and  the  adhesive  stays  were  smaller  than  those 
mentioned  in  the  description  being  made  to  cor- 
respond to  the  size  of  the  child's  arm.  The  only 
difficulty  in  the  application  was  caused  by  the 
swelling  of  the  elbow.  The  result  was  very  good. 
The  X-ray  plates  taken  by  E.  Freedman  showed 
good  apposition  of  the  fragments. 

Another  fracture  which  is  similar  to  fractures 
of  the  olecranon  and  which  belongs  to  the  typical 
fractures  although  it  is  more  rare,  is  fracture  of 
the  OS  calcis  produced  by  the  sudden  and  powerful 
contraction  of  the  gastrocnemius  and  soleus  mus- 
cles. Several  kinds  of  dressings  are  advised  for  the 
treatment  of  fractures  of  the  os  calcis,  but  these 
dressings  act  only  on  the  distal  fragment  and  have 
no  influence  on  the  proximal  fragment  which  is 
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dislocated  upward.  The  most  popular  treatment 
of  such  fractures  is  the  conservative  treatment 
which  has  the  same  effect  as  above.  The  foot 
placed  in  very  strong  jilantar  fle.xion,  is  held  in  a 
plaster-of-Paris  bandage  or  in  an  apparatus  made 
from  a  plaster-of-Paris  model.  The  result  of  this 
treatment  is  atrophy  of  the  muscles  and  a  stiff 
ankle-joint. 

The  Bardenheuer  dressing  is  the  only  one  w-hich 
appro.ximates  both  fragments.  The  difficulty 
with  this  dressing,  however,  is  that  the  adhesive 
strips  producing  the  longitudinal  extension  are 
applied  on  the  two  sides  and  not  on  the  posterior 
part  of  the  leg;  therefore  they  do  not  have  suffi- 


cient pull  on  the  muscles  of  the  calf,  also  the 
patient  must  remain  in  bed  for  6  weeks. 

Fischer's  apparatus  for  this  kind  of  fracture  is 
effective  and  sim])le.  Figure  7  illustrates  its 
application.  This  dressing  approximates  the 
fragments  with  great  force,  with  a  constant  down- 
ward traction  on  the  proximal  fragment  and  up- 
ward traction  on  the  distal  fragment.  The 
patient  is  not  confined  to  bed  and  may  walk  with 
the  help  of  a  cane  if  the  heel  of  the  foot  is  raised. 
Early  motion  of  the  ankle-joint  is  permitted. 

The  same  apparatus  may  be  used  in  every 
fracture  where  traction  is  needed  to  overcome 
separation  of  fragments. 


INDICATIONS    FOR   CHOLECYSTECTOMY   AND    A   METHOD    OF 

PERFORMING     IT 

By  J.  L.  Y.\TES,  M.D.,  F..\.C.S.,  Milw.^^ukee,  Wisconsin 


CHOLECYSTECTOMY  is  indicated  when 
morbid  changes  in  a  gall-bladder  or  cystic 
duct  have  reached  a  stage  from  which 
recovery  can  be  so  imperfect  that  recurrent 
attacks  of  cholecystitis,  subsequent  develop- 
ment of  gall-stones,  untoward  influences  upon 
digestive  functions,  or  malignant  degeneration 
are  probable  or  possible. 

Cholecystostomy  may  be  unavoidable  as  an 
urgency  measure  in  the  presence  of  any  of  the 
above  conditions,  in  patients  enfeebled  by  age 
or  disease.  This  is  particularly  true  in  empyema 
of  the  gall-bladder  with  extensive  adhesions, 
in  the  unusual  types  of  chronic  biliary  obstruction 
when  the  ■  hepatic  epithelium,  having  lost  its 
power  to  make  bile,  is  secreting  clear  fluid — 
the  so-called  white  bile — and  in  acute  cholangitis. 
Under  these  conditions  the  release  of  pressure 
through  free  biliary  drainage  is  an  immediate 
necessity.  Lender  these  conditions  also  there  is 
likely  to  be  associated  myocardial  degeneration 
and  such  patients  are  particularly  intolerant  of 
prolonged  drainage  and  of  the  absetace  of  bile 
from  the  intestines. 

After  pressure  is  released  by  free  drainage, 
patients  of  the  tjipes  described  enjoy  a  period  of 
considerable  improvement.  The  benefits  will  be 
more  certain  and  more  pronounced  if  a  portion 
of  the  bile  obtained  in  drainaga  bottles  is  diluted 
with  water  and  returned  by  proctoclysis.  After 
a  week  or  two,  particularly  if  free  drainage  per- 
sists, there  is  apt  to  begin  a  decline  which  may 


lead  ultimately  to  death.  The  onset  of  this 
period  is  so  gradual  there  is  difficulty  in  recogniz- 
ing it  promptly.  There  is  a  decreased  sense 
of  well-being  and  an  increase  in  the  pulse  rate. 
Possibly  a  safe  index  is  the  nature  of  the  wound 
repair ;  the  healing  processes  abruptly  become 
retarded.  Just  at  this  time  cholecystectomy 
may  be  life-saving  and  by  the  same  token  may 
be  the  strong  argument  for  cholecystostomy 
with  choledochotomy  as  against  choledochos- 
tomy  when  conditions  are  suitable. 

Whatever  be  the  indications  for  cholecystec- 
tomy, whether  it  be  done  primarily  or  as  a 
second  stage  after  cholecystostomy,  it  is  satis- 
factory as  it  increases  the  ratio  and  the  rate  of 
immediate  recoveries  and  assures  permanence  of 
relief.  These  factors  are  largely  determined  by 
the  completeness  of  restoration  of  function  in 
the  belly  wall  and  the  reduction  of  intraperitoneal 
irritation. 

A  method  of  performing  cholecystectomy  has 
been  found  to  meet  these  requirements  which  is 
easy  in  suitable  cases  and  has  permitted  a  re- 
duction in  the  period  of  disability  that  places 
these  operations  in  the  category  of  an  interval 
appendectomy. 

Incision  is  made  over  the  middle  of  the  right 
rectus  from  the  costal  margin  downward  far 
enough  to  make  appendectomy  possible.  The 
anterior  rectus  sheath  is  divided  in  the  same  line. 
The  mesial  leaf  of  the  rectus  fascia  is  separated 
from   the   anterior   surface   of   the   muscle,    the 
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Fig.  I.  Anterior  sheath  of  rectus  fascia  incised,  mesial 
portion  reflected  to  expose  rectus  muscle. 

muscular  attachments  to  the  midline  are  broken 
and  the  entire  muscle  retracted  laterally  (Figs. 
I  and  2).  The  posterior  sheath  and  peritoneum 
are  divided  along  the  line  of  the  original  incision. 
Moist  towels  are  clamped  to  the  peritoneal 
margins  to  protect  all  of  the  extraperitoneal 
tissues. 

After  the  intra-abdominal  examination  has 
been  completed  and  the  appendix  removed,  the 
gall-bladder  is  grasped  at  the  tip  of  the  fundus 
with  a  broad  clamp  and  the  liver  dislocated  as 
favorabl}'  as  possible. 

An  incision  down  to  the  submucosa  is  made 
about  the  fundus  and  continued  downward  along 
the  anterior  surface  of  the  gall-bladder  to  the 
cystic  duct  (Fig.  3).  A  submucous  separation 
of  the  gall-bladder  and  cystic  duct  from  the 
serosa  and  subserosa  is  made,  largely  by  blunt 
dissection.  A  few  branches  of  the  cystic  artery 
require  ligation.  An  excellent  blood  supply  to 
the  serous  and  subserous  coats  is  assured.  The 
cystic  duct,  close  to  the  common  duct,  is  ligated 
using  the  middle  of  a  long  strand  of  catgut.  The 
duct  is  clamped  distal  to  the  ligature,  divided 
and  the  gall-bladder  removed  (Fig.  4). 

Removal  of  the  gall-bladder  from  within  out- 
ward is  possibly  more  satisfactory  than  removal 


Fig.  2.     Rectus    muscle    retracted    laterally,    incision 
made  through  posterior  sheath  and  peritoneum. 

from  without  inward  as  the  cystic  duct  can  be 
clamped  before  any  considerable  pressure  has 
been  exerted  upon  the  gall-bladder.    Conditions 


\ 


Fig.  3.     Incisions  down   to  submucosa  of  gall-bladder 
and  cystic  duct.  Submucous  dissection  begun. 


5i6 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Fig.  4.  Submucous  dissection  nearly  complete.  Cystic 
duct  ligated.  clamped  and  divided.  Serosa  and  subserosa 
are  not  usually  divided  so  far  down  along  the  cystic  duct 
as  indicated  in  the  drawing,  illustrating  removal  from 
below  upward. 


Fig.  5.  Submucous  dissection  completed.  Gall- 
bladder dislocated.  Cystic  duct  ligated,  clamped,  and 
ready  to  be  divided.  Illustrating  removal  from  above 
downward  w'hen  exposure  is  limited.  Usually  it  is  un- 
necessary to  incise  the  serous  and  muscular  coats  as  far 
down  as  shown  for  sake  of  clearness  in  the  drawing. 


-^'X 


Fig.  6.  Drainage  tube  in  position,  the  inner  end 
pushed  over  the  stump  of  cystic  duct.  Serosa  and  sub- 
serosa of  gall-bladder  closed  about  the  tube  excluding 
injured  tissue  from  abdominal  cavity. 


Fig.  7.  Peritoneal  incision  closed,  mesial  margin  of 
rectus  muscle  parth-  sutured  in  its  original  position. 
Drainage  tube  brought  out  through  lateral  incision. 
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Fig.  8.  Method  of  closure  of  anterior  sheath  of  rectus 
muscle  with  buried  silk  sutures. 

do  not  always  permit  of  an  adequate  exposure 
for  this  method.  Then  removal  from  without 
inward  can  be  done  (Fig.  5).  The  ends  of  the 
ligature  are  then  passed  through  a  small  drain- 
age tube  which  is  pushed  down  twcr  the  cystic 
duct  stump.  A  knot  properly  placed  and  a 
safety  pin  hold  the  tube  in  this  position 
(Fig.'6). 

The  remaining  wall  of  the  duct  and  gall-bladder 
are  sutured  so  as  to  make  a  well-fitting  covering 
for  the  drainage  tube  which  is  usually  suflicient 
even  if  the  gall-bladder  has  been  contracted 
upon  stones,  to  reach  to  the  parietal  peritoneum 
and  to  which  it  may  be  sutured  advantageously. 
The  tube  is  brought  out  through  a  small  lateral 
stab  and  as  there  has  been  no  liver  damage  and 
no  soiling,  no  other  drainage  is  needed.  No 
attention  need  be  given  to  placing  omentum 
about  the  drain;  the  only  deep  adhesions  will  be 
those  due  to  the  irritation  of  the  packing  gauze 
used  during  operation  and  those  occurring  along 
the  lines  of  peritoneal  suture,  both  of  which  are 
transient  if  peristalsis  be  stimulated  as  promptly 
as  possible  after  operation. 


Fig.  g.  Rectus  fascia  approximated  by  buried  silk 
sutures  and  accurately  closed  with  continuous  catgut. 
F'ine  silk  stitches  being  inserted  to  reunite  deep  layer 
of  superficial  fascia  and  so  as  to  leave  knots  toward 
the  deep  fascia. 

Closure  of  the  peritoneum  should  turn  out- 
ward enough  of  a  welt  to  e.xtraperitonealize  the 
margins  bruised  by  the  towel  clamps.  Rectus 
muscle  is  tacked  back  to  the  midline  with  a  few 
stitches  iiicluding  the  tendinous  intersections 
(Fig  7).  Proper  suturing  of  the  anterior  sheath 
of  the  rectus  fascia  is  most  important.  Inter- 
rupted stitches  of  fairly  heavy  silk  are  so  inserted 
that  none  of  the  suture  material  appears  on  the 
external  surface,  and  when  they  are  tied  the 
incised  margins  are  both  appro.ximated  and 
everted  (Fig.  8).  These  are  then  whipped  over 
with  continuous  catgut.  This  method  of  closure 
gives  more  than  the  re-inforcement  provided  by 
silkworm-gut  and  the  sutures  do  not  have  to  be 
removed  in  7  to  10  days  when  support  is  most 
needed.  The  permanent  sutures  cause  no  dis- 
comfort, and  though  the  superficial  wouird  breaks 
down  do  not  act  as  a  foreign  body;  in  fact, 
wounds  so  closed  break  down  less  frequently 
than  when  silkworm-gut  is  used. 
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Fig.  lo.  Completed  closure.  .Stitches  to  be  removed 
the  second  day. 

The  deep  la\'er  of  the  superficial  fascia  is 
carefully  appro.ximated  with  fine  silk  stitches 
so  placed  that  the  knots  are  toward  the  deep 
fascia.    There  is  better  healing  if  this  precaution 


is  observed  (Fig.  9).  The  skin  is  closed  with 
interrupted  stitches  (Fig.  10)  lo  permit  an  easier 
egress  of  serum  which  is  further  favored  by  a 
dressing  of  gauze  soaked  in  warm  glycerine.  If 
the  superficial  loop  of  the  skin  stitch  be  made  to 
include  the  skin  margins  as  devised  bv  Dr.  R.  E. 
Morter  and  illustrated  in  the  diagram  in  Figure 
10,  the  tendency  of  one  margin  to  become  inverted 
is  prevented.  The  more  exact  approximation 
and  better  healing  obtained  by  this  stitch  amply 
repays  the  few  minutes  added  time  required  for 
its  insertion. 

This  method  of  closure  permits  the  removal 
of  skin  stitches  after  i  or  2  days,  which  in  turn 
promotes  better  healing  and  leaves  no  stitch  scar. 
It  is  merely  an  adaptation  of  Cushing's  scalp 
suture. 

Even  obese  individuals  may  be  allowed  to  sit 
up  as  soon  as  they  desire  and  to  be  out  of  bed 
in  a  few  days.  If  the  rubber  tube  be  shortened 
daily  after  the  first  dressing,  the  parietal  sinus 
will  not  be  troublesome. 


ARTHROPLASTIC  OPERATIONS  WITH  REPORT  OF  CASES  OF  ARTHRO- 
PLASTY  OF   THE   TEMPOROM.\XILLARY   JOINT, 
ALSO   OF   THE   ELBOW-JOINT^ 


By  a.  a.  KERR,  JM.D.,  S.\lt  L.ake  City,  Ut.ah 

Surgeon,  Holy  Cross  Hospital 


ARTHROPLASTY  or  making  a  movable 
out  of  an  ankylosed  joint  is  one  of  the 
triumphs  of  modern  surgery.  The  opera- 
tion consists  in  separating  the  ankylosed  ends 
of  the  bones  in  the  joint  by  means  of  a  saw  and 
chisel  and  interposing  between  the  di\-ided  ends 
of  the  bone  and  joint  a  layer  of  fascia  or  soft 
tissue.  The  cut  end  of  the  bone  should  be  sawed 
or  chiseled  off  to  correspond  to  the  contour  of 
the  joint.  Bony  prominences  and  scar  tissue 
should  be  removed,  tension  on  the  end  of  the  bone 
should  be  relieved;  all  parts  of  the  syno\-ial 
membrane  involved  in  the  process  of  articula- 
tion, which  is  covered  by  adhesions  and  has  lost 
its  synovial  character,  should  be  covered  with 
the  transplanted  tissue.  One  of  the  most  satis- 
factory methods  (advocated  and  described  by  the 
late  J.  B.  Murphy)  consists  in  cutting  out  a 
pedunculated  flap  of  fascia  and  fat  near  the  joint 
and  swinging  it  between  the  bones  to  cover  the 
rough  bone  surfaces.  This  flap  is  sutured  in 
place  with  fine  plain  catgut  sutures,  to  the  cap- 


sule of  the  joint.  Some  fatty  tissue  is  desirable 
in  this  flap.  Muscle  and  fat  may  be  used  if  fascia 
is  not  available.  After  about  10  days,  passive 
motion  may  be  begun,  the  patient  being  advised 
and  encouraged  to  use  the  joint. 

An  arthroplastic  operation,  if  aseptically  done 
on  a  joint  not  infected,  may  be  expected  to  give 
a  good  result.  A  new  synovial  membrane  is 
formed  and  a  fluid  resembling  synovial  fluid  is 
secreted.  A  fibrous  layer  becomes  attached  to  the 
end  of  the  bone. 

Ankylosis  may  be  fibrous,  bony,  cartilaginous, 
ligamentous,  capsular,  or  extra-articular  due  to 
contractions  of  soft  parts  such  as  tendons,  mus- 
cles, and  fascia.  W.  S.  Henderson  and  G.  B. 
New  classify  their  cases  into:  (i)  the  articular 
type  in  which  the  joint  alone  is  in\-olved;  (2)  the 
extra-articular  type;  (5)  the  articular-extra-ar- 
ticular type  in  which  the  etiology  of  the  ankylosis 
is  both  within  and  without  the  joint. 

Etiology.  Infection,  either  by  continuity  or 
through  the  blood,  and  traumatism  are  the  usual 


^  Read  before  the  Western  Surgical  .^ssociaticn,  Kans.a5  City.  December  5-6.  1919. 
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causes.  In  my  cases  there  was  a  history  of  in- 
fection. On  account  of  the  lapse  of  time  it  is 
usually  difficult  to  secure  a  very  clear  history  as 
to  the  etiological  factor.  Blair  gives  trauma  as  a 
frequent  cause  (50  per  cent)  of  ankylosis  of  the 
mandible. 

Pathology.  Lack  of  de\elopment  of  the  man- 
dible takes  place  if  ankylosis  of  the  jaw  occurs 
before  the  fifteenth  year,  the  teeth,  owing  to 
disuse  may  be  poorly  developed,  and  where 
scars  exist  due  to  infection  they  prevent  the 
natural  mobility  of  the  muscles. 

Diagnosis.  Bony  ankylosis  allows  practicallx' 
no  mobility,  while  with  the  tibrous  variety  there 
may  be  a  slight  motion  of  the  joint.  Roentgen- 
ograms assist  some  in  the  diagnosis,  but  they 
must  be  studied  in  connection  with  the  clinical 
history  and  the  physical  findings. 

Treatment.  In  arthroplasty  of  the  temporo- 
maxillary  joint,  a  curved  L-shaped  incision,  be- 
ginning about  2  inches  above  and  0.5  inch  in 
front  of  the  ear  and  down  to  a  point  about  op- 
posite the  external  auditory  meatus,  then 
anteriorly  for  about  1.5  inches,  is  made. 

Care  must  be  taken  to  avoid  the  facial  nerve, 
the  internal  maxillary,  and  superficial  branches 
of  the  temporal  arteries.  The  condyle  of  the 
mandible  may  be  sawed  ofif  with  a  chain  saw  or 
removed  with  a  chisel  gouge,  care  being  taken  not 
to  injure  the  internal  maxillary  artery.  If  the 
coronoid  process  is  involved,  a  sufficient  amount 
of  it  should  be  resected  to  permit  free  rnotilitv. 
A  flap  of  temporal  fascia  is  inserted,  and  the 
wound  closed  with  catgut  and  horsehair  or  tine 
silk  to  avoid  an  extensive  scar. 


y 


yt' 


Fig.  I.  Incision  for  arthroplasty  of  the  right  tem- 
poromaxillary  joint. 

Henderson  and  New  advise  against  the  use 
of  any  fascia,  fat,  membrane  or  any  foreign 
material  between  the  ends  of  the  mandible  and 
the  temporal  bone. 

The  patient  should  be  encouraged  to  use  the 
jaw  as  soon  as  practicable  after  the  operation, 
but  too  powerful  attempts  at  opening  the  jaw 
must  be  avoided,  as  in  some  of  these  cases  the 
teeth  are  easily  broken  or  displaced.    Some  of  the 


Fig.  2.    Joint  exposed  and  method  of  removing  bone 
in  arthroplasty  of  the  temporomaxillan,-  joint  shown. 


Fig.  3.     Method  of  incising  flap  of  fascia  over  temporal 
muscle  for  inserting  over  sawed  surface  of  bone. 
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Fig.  4.  Flap  of  fascia  inserted  in  joint  and  sutured  with 
fine  catgut  ligatures. 

important  points  to  be  remembered  in  arthro- 
plasty of  the  temporoma.xillary  joints  are:  (i) 
avoidance  of  injury  to  the  facial  nerve,  the 
temporal  artery,  and  the  internal  ma.xillary  ar- 
tery; (2)  removal  of  enough  bone  to  give  free 
motion  (about  one-half  inch  space  between  the 
bones);  (3)  persistent  passive  motion  as  soon  as 
practicable  after  the  operation. 

HISTORY    OF    C.^SES 

Case  i.  Mr.  X,  age  21.  Family  history  negative. 
In  igio  the  patient  suffered  from  what  he  described  as 
inflammatory  rheumatism,  involving  nearly  all  the  joints 
of  his  bod}',  and  for  about  S  months  he  was  unable  to  work 
on  account  of  the  pain  and  weakness.  He  developed  an 
endocarditis.  The  inflammation  localized  in  the  maxillary 
joints  and  for  9  months  he  has  been  unable  to  open  his 
mouth  more  than  one-sixteenth  of  an  inch.  There  is  a 
distinct  aortic  regurgitant  murmur  over  the  precordia. 

There  is  present  a  fibrous  and  bony  ankj'losis  of  both 
joints  of  the  mandible  with  contraction  of  the  peri-articular 
muscles  and  fascia.  Roentgenograms  were  taken  by  C.  \V. 
Stewart.  Arthroplasty  of  both  temporomaxiUary  joints 
was  done,  using  the  technique  previously  described.  Re- 
sult; The  patient  was  able  to  masticate  solid  food  after 
leaving  the  hospital,  but  had  to  guard  against  subsequent 
contractions  of  the  muscles  of  the  mandible. 

Case  2.  Girl,  age  16.  Family  history,  negative. 
The  patient  has  had  good  health  up  to  2  years  ago.  when 
she  hurt  the  side  of  her  face.  Following  the  injur)"  she  had 
an  abscess  of  the  right  side  of  her  face,  near  the  parotid 
gland.  Her  family  physician  attempted  on  four  different 
occasions  forcibly  to  open  the  mouth. 

The  patient  could  not  open  her  mouth,  except  for  a 
distance  of  one-fourth  inch  at  the  widest  place.  The  lower 
jaw  was  only  partiall\'  developed.  Otherwise  she  appeared 
fairly  well  nourished.  She  has  a  webbed  condition  of  the 
fingers,  which  involves  both  hands.  Diagnosis:  Bony 
ankylosis  of  the  right  temporomaxiUary  joint. 

Under  warm  ether  given  by  Dr.  Wilson,  the  author 
assisted  by  C.  .\.  X\vall,  did  an  arthroplasty  of  the  right 
temporomaxiUary  joint,  using  the  technicjue  as  previously 


Fig.  5.  Location  of  incision  in  arthroplasty  of  the 
right  elbow-joint. 

described,  a  flap  being  taken  from  the  fascia  of  the  tem- 
poral muscle.  Result:  Patient  is  able  to  open  her  mouth 
normally  and  to  masticate  her  food  naturally,  and  is  very 
happ\-  and  grateful. 

Case  3.  .\  young  man  had  a  complete  ankylosis  of 
the  right  elbow,  due  to  arthritis.  At  operation  an  angular 
incision  was  made  beginning  at  the  external  supracondy- 
loid  ridge  1.5  to  2  inches  above  the  line  of  the  joint  ex- 
tending downward  to  the  head  of  the  radius  and  from  there 
along  the  outer  border  of  the  anconeus  to  the  posterior 
border  of  the  ulna,  about  3  inches  below  the  tip  of  the 
oleocranon.  then  curving  inward.  The  first  part  of  the 
incision  extended  down  to  the  outer  border  and  external 
condyle  of  the  humerus,  between  the  supinator  longus  and 
radial  extensors  anteriorly  and  to  the  edge  of  the  triceps 
jiosteriorl},-.  Below  the  external  condyle  it  passed  down  to 
the  bone  between  the  extensor  carpi  ulnaris  and  the  outer 
border  of  the  anconeus  and  divided  the  strong  capsule  over 
the  head  of  the  radius,  together  with  the  annular  ligament 
at  its  attachment  to  the  ulna.  The  lower  end  of  the  in- 
cision divided  the  lower  end  of  the  anconeus  subperiosteally. 
The  incision  iKocher's)  fell  accurately  along  the  interval 
between  the  muscles  supplied  by  branches  of  the  musculo- 
spiral  ner\e  and  those  supplied  by  the  posterior  inferos- 
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scous.  thus  preventing  subsequent  muscular  atrophy.  The 
Diiter  head  iif  the  triceps,  together  with  the  periosteum  and 
the  upper  attachment  of  the  capsule  was  detached  from 
the  humerus  and  the  anconeus  from  the  back  of  the  ulna, 
the  attachment  of  the  triceps  from  the  tij)  of  the  oleocranon 
and  the  flap  displaced  to  the  inner  side.  The  external 
lateral  ligament,  with  the  attachment  of  the  extensor 
tendons  and  the  capsule  attached  to  the  external  condyle, 
were  separated  subcortically  and  retracted.  This  en- 
abled one  to  dislocate  the  forearm  inward.  The  internal 
lateral  ligament  was  sejiarated  sul)periosteally  along  with 
the  muscles  from  the  inner  border  of  the  ulna  and  the  in- 
ternal condyle  of  the  humerus.    The  ends  of  the  bone  and 


tlic  diseased  tissue  were  remo\-ed,  preserving  as  far  as 
possible  the  contour  of  the  joint.  Some  peri-articular  fascia 
was  inserted.    The  wound  was  then  closed. 

The  result  following  this  techniciue  gave  a  useful  movablc 
joint  with  no  atrophy  of  the  muscles. 

REI-EREXCES 

KocHER.     Operati\e  Surgery. 

Bl.'MR.     Surgery  of  the  Mouth  and  Jaw. 

J.  B.  Murphy's  Clinics. 

M.wo  Clinics,  igiS. 

\V.\RB.\SSE.     Surgical  Treatment. 


CATHETER  RETAINER 


By  B.  H.  CAPLES.  M.D.,  New  York  City 

Ciplain  ir.C.    U.S..\.;  Cliief.  Gcnito-Urinary  Department.  U.S..A.  General  Hospital  .\o.  41,  Vux  Hills,  S.  I.,  N.  Y. 


THE  usual  methods  of  securing  an  indwelling 
catheter  such  as  tying  it  in  place  by  means 
of  threads  tied  to  strips  of  adhesive,  to  a 
spica  bandage  or  to  the  suprapubic  hair  have 
proved,  in  my  hands,  to  be  troublesome  in  appli- 
cation and  unsatisfactory  in  that  the  jiroper 
adjustment  is  difficult  to  maintain.  Prolialjly 
the  method  most  in  use  at  the  present  time  is 
that  of  binding  the  catheter  with  adhesive  strips 
that  run  parallel  with  the  shaft  of  the  penis  which 
in  turn  are  held  in  place  by  a  strip  of  adhesive 
surrounding  the  penis.  The  objections  to  this 
method  are  that  the  portion  of  the  plaster  sur- 
rounding the  catheter  becomes  wet  with  urine  or 
pus,  loses  its  grip  and  fails  to  hold  the  catheter  in 
place  and  the  fact  that  this  type  of  retention 
apparatus  is  not  elastic.  These  objections  are  in 
a  measure  overcome  by  the  rubber  basket-like 
retainer,  made  in  France,  that  buckles  around  the 
penis.  This,  too,  is  unsatisfactory  in  that  the 
strap  surrounding  the  penis  is  narrow  and  pro- 
duces too  great  constriction  if  drawn  tightly 
enough  to  keep  the  retainer  in  proper  position. 
Besides  it  is  difficult  to  obtain  and  comparatively 
expensive. 

With  these  difficulties  in  mind  I  have  devised 


a  retainer  that  I  have  found  to  lie  most  satisfac- 
tory. It  consists  of  two  rubljer  bands  one-quar- 
ter of  an  inch  in  width  and  seven  inches  in  length. 
These  are  crossed  in  the  middle  at  right  angles. 
A  disc  of  thin  rubber  one-half  inch  in  diameter  is 
placed  oti  each  side  and  the  bands  vulcanized  at 
this  point.  A  hole.  No.  lo  French,  is  punched  in 
the  center  (Fig.  i).  Through  this  hole  a  pair  of 
thumb  or  small  artery  forceps  is  passed  about 
one-half  inch,  opened  gently  and  the  catheter 
(lubricated)  grasped  by  the  tip  and  drawn  through 
to  a  point  corresponding  to  the  meatus  (Fig.  2). 
The  catheter  and  retainer  are  then  sterilized. 

After  passing  the  catheter  (Fig.  3)  the  retainer 
may  be  readjusted  if  necessary.  The  foreskin, 
having  been  carefully  dried,  is  retracted  and  one 
turn  of  a  strip  of  adhesive  plaster,  one  inch  wide 
and  twelve  inches  long,  is  p'aced  just  pro.ximal 


Eig.  I,  inset,  and  Fig.  -'. 


Fig-  3- 
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to  the  sulcus.  Tlic  arms  of  the  retainer  are  now 
drawn  up  one  at  a  time,  with  gentle  tension,  paral- 
lel to  the  shaft  of  the  [jcnis  and  secured  in  place 
by  a  second  turn  of  the  adhesive.  They  are  now 
turned  downward  and  again  secured  by  a  third 
turn  of  the  adhesi\'e  which  should  be  firmly  but 
not  too  tightly  applied.  The  retainer  may  be 
used  without  retracting  the  foreskin  but  this  as 
a  rule  is  less  satisfactory. 

The  glans  should  be  sponged  several  times 
daily  if  there  be  any  urethral  discharge  and  if 
this  be  marked,  as  sometimes  occurs  from  the 
mechanical  irritation  of  the  catheter,  the  catheter 
should  be  removed  every  forty-eight  hours  and 
the  urethra  irrigated.  If  possible,  a  period  of 
rest  of  at  least  several  hours  should  intervene 
before  it  is  reinserted.  If  the  adhesive  is  re- 
moved with  care  and  the  retainer  cleaned  with 
gasoline  it  may  be  sterilized  with  the  catheter 
and  used  a  number  of  times  in  succession. 


Although  an  opening  of  No.  lo  French  will 
accommodate  the  average  catheter,  the  retainers 
are  being  made  with  openings  of  several  sizes. 
The  catheter  should  be  firmly  grasped  by  the 
retainer  but  not  so  lightl\-  that  the  lumen  is 
more  than  slightly  occluded.  If  projjcrly  ad- 
justed the  catheter  will  not  slip  and  owing  to 
the  elasticity  of  its  arms  the  retainer  tends  to 
adjust  itself  to  varying  conditions. 

In  the  female  this  same  type  of  retainer  may 
be  used  in  conjunction  with  a  T  bandage,  a 
small  hole,  through  which  the  catheter  passes, 
being  cut  in  the  bandage  and  the  arms  being  se- 
cured to  the  bandage  by  safety  pins  or  sewing. 

A  disc  of  rubber,  about  5  centimeters  in  diam- 
eter, cut  from  automobile  inner  tubing  and  with 
a  hole  punched  in  the  center  through  which  the 
catheter  passes,  also  makes  a  satisfactory 
retainer.  It  may  be  secured  to  the  T  bandage  in 
like  fashion. 


A  CLINICAL  STUDY  OF  OPEN  REDUCTION  OPERATIONS  OF  FRACTURES 
OF  THE  LONG  BONES  WITH  TWO  NEW  BONE  CLAMPS 


By  J.  SHERMAN  WIGHT,  M.D.,  Brooklyn 


T 


HE  development  of  the  open  reduction 
operation  of  recent  fractures  started  soon 
after  the  discovery  of  the  X-ray.  The  patient 

could  then  obtain  a  picture  of  the  repaired  bone. 

He  often  expressed  his  dissatisfaction  with  the 


result.  The  closed  method  could  no  longer  hide 
failure  and  it  became  embarrassing  to  the  surgeon 
to  find  the  fragments  out  of  line  or  ununited. 

Experienced  men  were  able  to  get  surprisingly 
accurate  knowledge  of  the  relation  of  the  broken 


Fis 


Fi? 


Fig.  3- 


Fig.  I.    Fracture  of  the  surgical  neck  of  the  femur. 
Fig.  2.    Long  screw  in  place  securing  fragments  of  bone. 
Fig.  3.    Result  4  weeks  after  operation. 
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I'ig.  4.    Oblique  fracture  of  the  femur. 
I'ij;.  5.    Author's  bone  clamp. 


Fig.  5- 


Fig.  6. 


FiR 


Fig.  6.    Same  case  as  in  Figuio  4,  showing  screws  in  place. 
Fig.  7.    Result  of  operation,  same  case  as  Figuie  4. 


Figs.  8,  g,  and  10.     Transverse  fracture  of  the  femur,  showing  method  of  tying  sutures,  and  result. 
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Fig.  II.  I'ig.  I-'.  Fig-  U- 

Fig.  II.    Compound  fracture  of  the  liumerus  \vith  osteomyelitis. 
Fig.  13.    Wound  closed  after  drainage  and  disinfection. 
Fig.  13.    Firm  union  of  fracture  shown  in  Figure  11. 


Fig.  14.  Fig-  15- 

Fig.  14.    Old  fracture  of  the  tibia  with  fibrocystic  dis- 
ease of  bone  and  non-union  following  osteomyelitis. 


Fig.  16. 
Fig.  15.    Graft  secured  with  bone  pegs. 
Fig.  16.    Result. 
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Fig.  17.   Author's  angular  bone  clamp. 

fragments  by  the  older  methods  of  examination. 
The  more  accurate  knowledge  obtained  at  the 
present  time  by  the  X-ray  relates  to  displace- 
ments, but  the  same  difficulty  of  replacing  and 
retaining  the  bone  in  proper  aUgnment  by  the 
closed  method  remains.  Many  surgeons  rely 
entirely  on  the  X-ray  for  diagnosis  and  to  verify 
position. 

There  are  two  kinds  of  lesions  caused  by  a  frac- 
ture; one  of  structure  and  the  other  of  function. 
The  failure  of  reduction  may  make  the  functional 
lesion  permanent.  Function  can  be  restored  in 
the  presence  of  deformity.  Pressure  from  splints, 
tight  bandages,  and  injury  to  vessels  and  nerves 
at  operation  may  cause  a  loss  of  function  even  if 
the  structural  result  is  perfect. 

It  is  the  first  duty  of  the  surgeon  to  restore 
function.  This  is  determined  largely  by  his 
ability  to  replace  fragments  and  the  care  he  uses 
to  avoid  pressure  or  injury  to  important  struc- 
tures. The  X-ray  has  shown  frequent  failures 
and  operators  have  demonstrated  the  impossi- 
bility of  reducing  many  fractures  by  the  closed 
method,  so  it  may  be  said  that  a  recent  fracture 
of  a  long  bone  suggests  an  operation. 

No  operation  should  be  performed  until 
operability  is  carefully  determined.  Operability 
is  concerned  with  the  extent  of  bone  injury, 
reaction  from  local  damage,  presence  of  acute  or 
chronic  disease,  presence  of  bone  disease,  pres- 
ence of  recent  infection  or  old  foci  of  infection, 
and  the  ability  to  repair  bone.  Small  detached 
fragments  separate  and  cause  sinuses  by  necrosis. 
Bone  cavities  cause  chronic  sinuses.  Cancer  may 
be  present  in  bone  and  cause  spontaneous  frac- 
ture. Syphilis  and  tuberculous  disease  of  bone 
contra-indicate  immediate  operation. 


Fig.  18.   Author's  bone  clamp. 

All  cases  that  resist  correction  of  conditions 
that  cause  a  low  operabihty  must  be  treated  by 
closed  reduction.  Those  cases  that  pass  the 
operabihty  test  require  great  care  in  exposing 
the  broken  ends  of  the  bone.  Certain  well- 
recognized  lines  of  approach  should  be  followed 
in  making  incisions.  They  are  made  where  the 
bone  is  most  superficial  and  so  as  to  avoid  injury 
to  vessels  and  ner\'es  or  unnecessary  destruction 
of  tissue.  Table  I  gives  the  best  fines  of  ap- 
proach to  the  long  bones. 


TABLE   I 


Bun 


the 


Radius 


Ulna 
Femur 


Upper  end  —  Incision  along  the  anterior  margin  of 
deltoid. 

Upper  third  — ■  Incision  between  the  pectoralis  major  and 
the  deltoid. 

Middle  third  —  Incision  along  the  outer  edge  of  the  biceps 
continuing  upward  between  it  and  the  deltoid.  The 
brachialis  muscle  lies  on  the  bone  mesially  to  the  deltoid 
insertion. 

Lower  third  —  Incision  splitting  the  triceps  posteriorly  and 
deep  dissection.   Ulnar  nerve  is  back  of  mtemai  condyle. 

Lower  end  —  Incisions  vertically  from  condyles  upward;  the 
soft  parts  are  separated  from  anterior  and  posterior  aspects 
of  the  bone  through  these  incisions. 

Head  of  radius  —  Incision  vertically  splitting  aponeurosis 
of  origin  of  extensor  digitorum  communis  from  behind  at 
the  external  epicondyle. 

Neck  of  radius  —  Incision  dividing  and  retracting  the 
supinator. 

Upper  third  —  Incision  superficially  to  lateral  side  of  ex- 
tensor  digitorum  communis  —  deeply  between  extensor 
longus  poUicis  and  extensor  carpi  radlalis  brevis  extended 
upward  from  middle  third.  The  muscles  on  the  back  of 
the  arm  are  retracted  mesially. 

Middle  third  —  Same  as  upper  third  incision.  _ 

Lower  third  —  Incision  between  brachioradialis  and  extensor 
carpi  radialis  longus.  , 

Lower  end  —  Incision  between  insertion  of  brachioradialis 
and  radial  artery. 

Subcutaneous  from  end  to  end  —  inner  posterior  aspect. 

Hip-joint  and  neck — Incision  from  anterior  superior  spine  of 
the  ilium  to  the  great  trochanter  then  backward  in  the  direc- 
tion of  the  ischial  tuberosity.  Incisions  either  anteriorly 
or  posteriorly  to  the  sartorious  muscle  carried  vertically. 

L'pper  shaft  —  Vertical  incisions  anteriorly  or  posteriorly 
to  the  sartorious  muscle  carried  downward. 
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Upper  two-thirds  —  Incision  along  a  line  drawn  from  the 

tip  of  the  trochanter  major  to  the  outer  border  oi  the 

patella. 
Lower  third  and  lower  end  —  A  vertical  incision  from  either 

or  both  epicondyles.   From  abductor  tubercle  for  popliteal 

space. 
Subcutaneous  from  mesial  tuberosity  to  tip  of  malleolus. 
Incision   through   posterior  peroneal   septum   along   lower 

subcutaneous  surface. 


Figure  i  shows  a  fracture  of  the  surgical  neck 
of  the  humerus  with  the  common  displacement 
upward,  forward,  and  inward  of  the  proximal  end 
of  the  distal  fragment.  The  overriding  is  irre- 
ducible. My  open  reduction  operation  for  this 
fracture  is  done  through  an  incision  along  the 
mesial  border  of  the  deltoid.  It  is  carried  down 
to  the  bone,  and  the  soft  tissues  are  retracted  so 
as  to  e.xpose  the  surgical  neck. 

The  fragments  are  replaced  and  grasped  in 
my  angular  bone  clamp  (Fig.  17).  A  hole  is  bored 
obliquely  upward  and  inward  through  the 
proximal  fragment  into  the  head  of  the  bone  to 
receive  the  long  screw  shown  in  place  in  Figure  2, 
which  secures  them.  The  clamp  is  removed  and 
the  wound  is  closed  in  layers,  burying  the  screw. 
It  is  important  carefully  to  suture  the  muscle 
sheath.    A  light  shoulder  cap  splint  is  applied 


fixing  only  the  shoulder-joint.  The  arm  is  held 
in  a  sling.  Passive  motion  from  the  elbow  down 
is  started  immediately.  The  screw  is  removed  at 
the  end  of  3  weeks  and  motion  of  the  shoulder- 
joint  is  begun.  The  shoulder  splint  is  left  off  at 
the  end  of  4  weeks  with  the  result  shown  in 
Figure  3. 

Figure  4  shows  an  oblique  fracture  of  the  femur. 
This  fracture  is  spiral  if  one  component  of  the 
breaking  force  is  tangent  to  the  long  axis  of  the 
bone.  It  is  irreducible  when  muscle  gets  between 
the  ends.  My  open  reduction  of  this  fracture  is 
made  through  an  incision  on  a  line  drawn  from 
the  great  trochanter  to  the  lateral  border  of  the 
patella.  The  bone  is  superficial  and  is  reached 
with  little  damage  to  the  muscles.  The  frag- 
ments are  replaced  on  a  fracture  table  with  the 
aid  of  extension  and  grasped  in  my  clamp  shown 
in  Figures  5  and  1 8.  Two  holes  are  drilled  trans- 
versely through  both  fragments  to  receive  the 
screws  shown  in  Figure  6  which  secure  them. 

The  clamp  prevents  the  fragments  from  being 
separated  by  the  screws.  It  is  removed  and  the 
wound  is  closed  in  layers  burying  the  screws.  The 
sheath  of  tlie  muscle  is  carefuUv  sutured,  the 
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limb  is  put  in  plaster  from  the  foot  to  the  waist. 
The  screws  are  removed  at  the  end  of  4  or  5 
weeks  and  the  muscle  sheath  is  again  carefully 
sutured.  Passive  motion  is  begun.  The  result 
is  shown  in  F"igure  7. 

F'igure  8  shows  a  transverse  fracture  of  the 
femur.  The  fragments  are  displaced  with  over- 
riding and  are  irreducible  by  the  closed  method. 
My  open  reduction  operation  of  this  fracture  is 
done  through  the  same  incision  as  for  the  oblique. 
The  fragments  are  drawn  out  of  the  wound.  Their 
ends  are  drilled  transversely,  and  two  heavy 
chromic  catgut  sutures  are  passed  through  from 
one  to  the  other  on  opposite  sides  of  the  canal. 
The  fragments  are  replaced,  so  that  they  fit  end- 
to-end  and  the  sutures  are  tied  firmly  in  the 
manner  shown  in  Figure  g.  The  wound  is 
closed  in  layers  with  the  muscle  sheath  carefully 
sutured.  The  entire  limb  is  encased  in  plaster. 
The  cast  is  removed  and  renewed  in  3  weeks. 
It  is  left  off  when  union  is  strong  and  gives  the 
result  shown  in  Figure  10. 

Figure  1 1  shows  a  recent  compound  fracture  of 
the  humerus  with  osteomyelitis.  The  first  step  in 
this  open  reduction  is  a  free  incision  with  removal 
of  necrotic  tissue  and  detached  fragments  of  bone. 
Drainage  and  disinfection  are  continued  until 
the  infection  is  under  control.  Then  the  frag- 
ments are  fi.xed  in  position  with  a  Lane's  plate. 
The  plate  is  removed  as  soon  as  the  bone  will  stay 
in  line.  The  drainage  and  disinfection  are  con- 
tinued until  the  wound  closes.  Figure  12.  There 
is  loss  of  bone  and  frequently  bone  cavities  with 
firm  union  as  shown  in  Figure  13. 

Figure  14  shows  an  old  fracture  of  the  tibia  with 
fibrocystic  disease  of  the  bone  and  non-union 
following  osteomyelitis.  The  open  reduction  of 
this  fracture  is  through  a  vertical  curved  incision 
over  the  tibia  making  a  lateral  flap.  The  entire 
diseased  section  is  removed  cutting  through 
healthy  bone.  .^  long  graft  is  taken  from  the 
other  tibia  and  inlaid  deeply.  The  fibula  is 
shortened  in  order  to  bring  the  cut  ends  of  the 
tibia  together  and  the  graft  is  secured  with  bone 
pegs,  Figure  15.  The  wound  is  closed  and  a  cast 
applied  to  fi.x  two  joints.    Figure  16  shows  result. 

I  have  chosen  these  descriptions  of  open  reduc- 
tion operations  because  they  illustrate  five  im- 
portant fractures.  They  occur  frequently  and 
therefore  offer  an  opportunity  for  surgeons  to 
agree  on  some  standard  procedure  for  their  treat- 
ment. The  precepts  outlined  have  been  carefully 
carried  out  in  the  operations  given  in  Table  II. 


Open  reduction  cases  are  selected  with  great 
care.  Those  that  are  rejected  are  poor  subjects 
and  some  will  not  stand  violent  efforts  at  closed 
reduction.  Firm  splints  and  bandages  will  cause 
ischaemic  paralysis.  The  surgeon  should  advise 
these  patients  that  he  can  obtain  a  fair  result 
and  may  get  deformity  with  some  loss  of  function. 

CONCLUSION'S 

Fractures  of  the  long  bones  with  displaced  and 
overriding  fragments  are  seldom  reducible  by 
the  closed  method  and  suggest  open  reduction. 

Operability  must  be  determined  in  all  cases. 

No  operation  should  be  undertaken  in  acute 
disease  or  infection. 

Chronic  disease  or  infection  must  first  be 
treated  and  may  reject  operation. 

Arrested  local  disease  foci  in  bone  must  be 
excised  through  healthy  tissue  without  disturb- 
ing their  contents. 

Operation  should  be  delayed  about  2  weeks  in 
recent  injuries. 

No  operation  should  be  performed  with  carbon 
dioxide  combining  power  of  the  blood  below  40 
cubic  centimeters.  This  capacity  should  be  raised 
in  all  cases  before  operation  with  an  intravenous 
injection  of  sodium  hydroxide. 

Small  detached  fragments  must  be  removed  at 
operation. 

The  fragments  of  a  recent  oblique  fracture  of  a 
long  bone  should  be  fi.xed  with  screws. 

The  fragments  of  a  recent  transverse  fracture 
of  a  long  bone  should  be  sutured  by  my  method. 

Fracture  of  the  surgical  neck  of  the  humerus 
should  be  fixed  with  a  screw. 

Fragments  of  the  radius,  ulna,  and  fibula  are 
best  secured  with  sutures. 

Oblique  fractures  of  the  lower  end  of  the  hu- 
merus with  displacement  are  irreducible  by  the 
closed  method,  and  the  fragments  are  best  secured 
with  a  Lane  plate  placed  posteriorly. 

The  fragments  of  all  compound  fractures  should 
be  fixed  with  a  Lane  plate  or  Smith's  clamp  and 
the  wounds  opened  wide  for  drainage  and  disin- 
fection. 

.AH  screws  and  plates  should  be  remo\-ed  as 
soon  as  the  fragments  will  remain  without  their 
support. 

Old  fractures  of  long  bones  with  non-union 
should  be  united  with  long  inlay  grafts. 

Bone  cavities  with  chronic  sinuses  are  cured 
by  breaking  down  their  walls  and  implanting 
bone  or  muscle  to  fill  them  up. 
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APPARATUS  FOR  IMPLANTATION  OF  RADIUM  EMANATION  POINTS 

By  ROBERT  M.  LEWIS,  M.D.,  Baltimore 


IN  treating  certain  types  of  malignant  tumors 
with  radium,  the  implantation  of  minute 
capillary  glass  containers  filled  with  emanation 
is  more  efficient  than  is  any  form  of  surface 
application.  If  the  growth  is  found  on  the 
surface  of  the  body  or  at  a  point  that  is  easily 
reached,  the  introduction  of  the  emanation  is  a 
simple  matter.  The  emanation,  or  active  gas 
given  off  from  the  radium,  is  transferred  by  a 
mercury  pump  into  a  line  capillary  glass  tube 
about  3  to  4  millimeters  long,  which  is  then  sealed, 
sterihzed  with  alcohol,  and  placed  in  the  end  of 
a  sterile,  hollow  needle  for  introduction  into  the 
malignant  growth.  The  needle,  acting  as  a 
carrier  for  the  emanation  point,  is  now  plunged 
directly  into  the  tissues  to  the  desired  depth, 
and  the  glass  point  or  spicule  is  then  dislodged 
with  an  obturator  or  stilet  of  wire  and  the  hollow 
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needle  carrier  is  withdrawn,  completing  the 
little  operation.  As  a  rule,  such  a  minute  glass 
particle  does  not  act  as  an  irritant  but  remains 
harmlessly  imbedded  in  the  tissues  after  the 
emanation  has  spent  itself,  which  takes  place 
in  the  course  of  a  few  days.  Only  a  small 
amount  of  emanation  —  say  from  2  to  5  mil- 
licuries  (i  millicurie  is  the  equivalent  of  a  mil- 
ligram of  radium)  is  implanted  in  each  spicule. 

To  demonstrate  the  comparative  efficiency  of 
surface  and  implantation  treatments,  a  patient 
with  lymphosarcoma,  whose  entire  body  was 
covered  with  subcutaneous  nodules  of  disease, 
was  recently  treated.  Two  masses,  each  about 
half  the  size  of  a  hen's  egg  but  nowhere  near 
each  other,  were  chosen  for  the  test.  The  one 
was  treated  by  the  introduction  of  a  4-millicurie 
point,  the  other  in  the  more  usual  way  with 
nearly  4  grams  of  radium  held  at  1.5  inches  from 
the  tumor  for  20  minutes.  In  five  days'  time 
both  masses  were  about  one-fourth  their  original 
size.  A  month  later  only  a  very  little  induration, 
representing  the  original  tumors  remained. 

Growths  in  certain  sites,  for  example  those  in 
the  bladder,  thorax,  or  the  nasopharynx,  are 
difficult  to  treat  effectively  and  with  precision 
and  perfect  accuracy  by  direct  surface  application 
of  packages  or  by  the  usual  instruments  for 
implantation.  For  such  cases  I  have  found  it 
necessary  to  devise  special  instruments,  which 
would  work  through  a  cystoscope  or  around 
corners  involving  different  curves.  It  was  simple 
enough  to  have  made  the  straight  instrument 
shown  in  the  photograph.  The  construction 
of  the  curved  ones,  I  found  more  difficult. 

The  straight  instrument  is  used  to  implant  in 
bladder  tumors.  The  larger  curved  instrument 
is  designed  for  laryngeal  work,  while  the  remain- 
ing one  is  arranged  to  treat  tumors  in  the  naso- 
pharynx. In  each  a  stilet  is  attached  to  the 
trigger  to  push  its  (the  end  of  the  stilet)  end  out 
flush  with  the  end  of  the  needle,  thus  forcing  out 
and.  imbedding  the  emanation  in  the  tissue. 
Before  using  the  apparatus,  alcohol  sterilization 
is  sufficient.  The  tiny  emanation  containers 
are  laid  in  the  hollow  needle  in  front  of  the  plunger. 
A  little  sterile  vaseline  on  the  needle  point  prevents 
the  contained  point  slipping  out  accidentally. 


TRANSACTIONS   OF  SOCIETIES 


CHICAGO    SURGICAL   SOCIETY 

Joint  Meeting   of   the   Chicago   Surgical   and   Chicago   Neurological  Societies,   Held 
January  2,  1920,  Dr.  Charles  E.  Kahlke,  Presiding 


false  aneurism  of  innominate  artery 

Dr.  a.  E.  Halstead;  Thomas  F.  Kielty,  Cor- 
poral, Co.  M.,  168  Inf.,  was  injured  September  12, 
1918.  While  in  action  in  the  Toul  Sector,  the  patient 
ran  forward  and  was  hit  by  a  machine-gun  bullet. 
The  machine  gun  was  about  600  yards  in  front  of 
him.  The  bullet  entered  the  patient's  neck  about 
4  centimeters  above  the  sternoclavicular  junction 
and  3  centimeters  to  the  right  of  the  median  line;  it 
left  his  body  through  the  back  at  the  junction  of 
the  third  and  fourth  dorsal  vertebrae,  4  centimeters 
to  the  right  of  the  median  line.  He  feU,  did  not 
lose  consciousness,  got  up,  and  then  walked  back  i 
mile.  Immediately  after  the  injury,  his  neck  began 
to  swell,  his  voice  became  low,  and  he  expectorated 
a  small  quantity  of  blood  during  the  first  3  days 
after  the  injury. 

On  admission  to  Base  Hospital  No.  68,  on  Septem- 
ber 16,  examination  showed  a  swelling  of  the 
neck  in  the  region  of  the  thyroid  gland  and  resem- 
bling it  in  outline.  The  swelling  was  greater  on  the 
right  side  than  on  the  left.  There  was  a  slight  bruit 
over  the  right  side  of  the  swelling.  The  neck  was 
stiflF,  deglutition  difficult;  he  was  able  to  swallow 
only  very  small  particles  of  solid  food;  inspiration 
was  difficult,  the  voice  was  weak  and  low;  there  were 
diffuse  ecchymoses  on  the  upper  chest;  slight  pain; 
no  paralysis;  urine  negative;  white  blood  cell  count 
on  September  26,   16,550. 

The  patient's  chief  complaints  were  (i)  difficult 
breathing;  (2)  almost  complete  loss  of  voice  (exam- 
ination of  larynx  on  September  23  showed  a  paral- 
ysis of  the  abductors  of  the  right  vocal  cord);  (3) 
swelling  and  stiffness  of  neck  (circumference  of 
neck  over  point  of  wound,  58  centimeters). 

Operation  on  September  26.  The  patient  was 
asphyxiated  at  the  time  he  entered  the  operating 
room.  An  incision  was  hurriedly  made  over  the 
most  prominent  part  of  the  tumor.  Violent  haem- 
orrhage followed.  The  index  finger  was  introduced 
and  the  opening  in  the  vessel  found.  It  was  on 
the  superior  surface  of  the  innominate  artery  close 
to  the  origin  of  the  carotid,  and  was  about  half  the 
size  of  a  dime  in  diameter.  The  clots  were  evacuated. 
The  haemorrhage  was  controlled  temporarily  by 
the  linger  in  the  vessel  and  by  means  of  pressure. 
The  inner  end  of  the  clavicle  was  disarticulated  and 
2  inches  of  clavicle  resected.    The  upper  end  of  the 


sternum  for  1.75  inches  was  removed  with  rongeur 
forceps.  The  wound  was  sponged  dry.  No.  o 
chromic  catgut  sutures  were  used  to  close  the  open- 
ing in  the  vessel. 

The  postoperative  condition  has  been  favorable; 
there  has  been  gradual  improvement  in  health, 
and  the  patient's  voice  is  regaining  its  power  slowly. 
About  November  10,  1918,  he  was  out  of  bed, 
having  regained  his  former  strength  and  full  power 
of  voice. 

In  the  literature  only  2  cases  are  to  be  found  in 
which,  because  of  injur}'  to  the  vessels  close  to  the 
innominate  artery,  ligature  or  suture  of  the  in- 
nominate artery  was  resorted  to.  Of  these,  one  was 
a  stab  wound  of  the  inferior  thoracic  artery  and 
one  a  gunshot  wound  of  the  common  carotid  artery. 
Both  of  these  were  treated  by  ligature  of  the  in- 
nominate artery  and  both  died.  For  wounds  of  the 
innominate  artery  itself  3  cases  are  reported:  2 
followed  by  immediate  death  and  i  by  death  on  the 
eleventh  day.  In  none  of  these  was  surgical  inter- 
ference attempted. 

The  first  case  was  reported  by  R.  H.  Harte.'  E.  I. 
colored,  laborer,  age  26,  admitted  to  Pennsylvania 
Hospital,  May  31,  1806.  The  patient  had  received 
a  pistol  shot  woimd  in  the  neck,  the  shot  being 
fired  from  a  distance  of  4  feet.  The  shot  entered  the 
neck  on  the  left  side  i  inch  above  the  level  of  the 
clavicle.  A  probe  entered  1.75  inches.  The  patient 
could  not  move  the  left  arm. 

An  incision  was  made  on  the  right  side  of  the  neck, 
posterior  to  the  stemomastoid.  The  ball  was  found 
in  a  pus  pocket,  close  to  the  oesophagus  behind  the 
carotid  artery  and  just  above  the  origin.  On  the 
third  day  food  regurgitated  through  the  wound;  on 
the  eleventh  day  there  was  a  haemorrhage.  The 
wound  was  packed.  On  the  thirteenth  day  there 
was  a  haemorrhage.  The  innominate,  subclavian, 
and  carotid  arteries  were  ligated.  The  internal 
jugular  vein  ruptured  and  was  ligated.  Death 
followed  in  a  few  hours.  Autopsy  showed  ulceration 
of  the  oesophagus  and  cervical  vertebrae,  abscess  of 
the  right  temporosphenoidal  lobe  and  right  frontal 
lobe. 

The  second  case  was  reported  by  Hutin.^  N.  C. 
soldier,    wounded   in   the   right    axilla   by   scissors 


'Harte,  R.  H.    .\nn.  Surg.,  1S97,  x*vi,  489. 
^Hutin.    Lancet,  1S41-2,  ii,  230. 
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blade  A  severe  ha;morrhagc  was  stopped  by  pack-- 
ing.  The  packing  was  removed  the  same  day.  On 
I  he  fourth  day  there  was  another  ha'morrhage, 
which  was  stopped  by  packing.  There  were  three 
ha'morrhages  during  the  following  8  days.  On  the 
twelfth  day  the  patient  had  a  violent  hemorrhage 
with  pain  in  the  axilla.  Pressure  on  the  axillary 
artery  controlled  the  ha'morrhage.  The  subclavian 
artery  was  tied.  The  patient  remained  well  for 
5  days.  In  straining  at  slool  on  the  sixth  day,  the 
subclavian  ligature  came  away  and  haMTiorrhage 
followed.  The  innominate  artery  was  ligated. 
Death  on  tenth  day.  Autopsy  showed  only  inferior 
thoracic  artery  injured. 

The  third  case  is  reported  by  E.  W.  Walker.' 
J.  C.  male,  admitted  to  Cincinnati  Hospital  with 
gunshot  wound  above  the  center  of  the  left  clavicle. 
There  was  slight  ecchymosis  about  the  wound, 
marked  swelling  of  tissues  above  the  right  clavicle, 
shock,  and  pain.  At  entrance  there  was  little 
h;emorrhage.  An  ice  bag  was  applied  and  the  patient 
kept  quiet.  On  the  first  day  temperature  developed 
following  a  chill.  Later  the  patient  coughed  but 
the  sputum  was  not  blood  stained.  On  the  sixth 
day  erysipelas  developed.  Death  on  the  eleventh 
day. 

Autopsy  showed  that  the  bullet  fractured  the 
left  clavicle  one-fourth  inch  from  the  left  sterno- 
clavicular articulation;  lodged  at  apex  of  the  right 
pleural  cavity,  three  -  fourths  inch  above  the 
upper  border  of  the  first  rib,  one  and  one-half 
inch  from  the  costovertebral  articulation.  There 
was  a  wound,  three-fourths  inch  long,  one-fourth 
inch  wide,  of  the  innominate  artery  one-fourth 
inch  below  termination  on  posterior  aspect.  The 
wound  was  closed  by  a  clot  one-fourth  inch  thick 
by  I  inch  wide,  extending  into  subclavian  and  carotid 
arteries.  The  right  lung  was  completely  collapsed 
from  effusion. 

A  fourth  case  was  reported  by  L.  R.  Erwin.^  The 
patient  had  a  stab  wound  one-half  by  three  inches. 
The  weapon  entered  transversely  above  the  right 
sternothyroid  muscles  and  divided  the  innominate 
artery  in  two-thirds  of  its  diameter,  close  to  the 
bifurcation.  The  wound  extended  through  the 
trachea  and  oesophagus  and  terminated  one-fourth 
inch  in  the  body  of  a  cervical  vertebra.  There  was 
haemorrhage  through  the  incision,  mouth,  and  nose. 
The  author  quotes  another  case  similar  to  this.  In 
this  instance  the  man  walked  30  yards  before  fall- 
ing.   Death. 

SYMPOSIUM    ON    PERIPHERAL   NERVE  INJURIES 

Dr.  G.  Carl  Huber,  Ann  Arbor,  Michigan,  read 
a  paper  on  "Repair  of  Peripheral  Nerve  Injuries." 
(See  p.  464.) 

Dr.  Lewis  J.  Pollock  read  a  paper  on  "The 
Clinical  Signs  of  Nerve  Injury  and  Regeneration." 
(See  p.  472.) 

'Lancet-Clinic,  Cincin.,  1881,  viir49-Si. 
^Errtin.  L.  R.    Am.  J.  M.  Sc,  1872,  Ixiii,  281. 


DISCUSSION 

The  discussion  was  opened  by  Dr.  Dean  Lewis, 
who  presented  the  "Surgical  Aspects  of  Peripheral 
Nerve  Injuries." 

SURGICAL    ASPECTS      OF      PERIPHERAL    NERVE 
INJURIES 

Dr.'  Dean  Lewis:  I  believe  that  I  can  best 
illustrate  the  points  that  I  wish  to  emphasize  by 
demonstrating  dift'erent  types  of  nerve  injuries 
which  have  been  operated  upon. 

This  patient- was  wounded  in  the  Argonne  Forest, 
October  27,  iqiS.  A  shell  exploded  near  him,  wound- 
ing him  in  four  places.  The  internal  condyle  of  the 
left  femur  was  removed,  a  large  wound  over  the 
outer  and  posterior  aspect  of  the  left  shoulder  was 
excised,  a  fragment  of  high  explosive  entered  the 
posterior  surface  of  the  sacrum,  and  the  right  mus- 
culospiral  nerve  was  divided  about  .3  or  4  inches 
above  the  elbow-joint.  The  musculospiral  nerve 
was  sutured  on  February  21,  iqiq.  Two  tension 
sutures  of  catgut  were  placed  through  the  nerve, 
and  the  epineurium  closed  with  fine  catgut.  .Ap- 
proximately 4>'2  months  after  the  nerve  was  sutured, 
there  appeared  the  first  evidences  of  return  of 
motion.  This  was  associated  with  marked  hyper- 
esthesia of  the  skin  supplied  by  the  musculospiral 
nerve.  I  believe  that  this  may  be  regarded  as  a 
complete  return  of  function,  for  the  patient  can 
place  the  palm  of  the  hand  forward,  with  the  little 
finger  adjacent  to  the  seam  in  the  trousers  leg  with 
all  the  fingers  extended  and  in  line.  This  is  only 
possible  when  the  supinators,  the  extensor  com- 
munis digitoruni,  and  abductor  longus  pollicis 
function. 

This  man  was  wounded  in  Belgium  during  the 
first  week  of  November,  igi8.  He  passed  through 
Evacuation  Hospital  No.  5,  having  sustained  a 
machine-gun-bullet  wound  of  the  right  arm  which 
did  not  fracture  the  humerus.  Dry  dressings  were 
placed  upon  the  wounds  of  e.xit  and  entrance.  Both 
of  these  healed  rapidly.  The  musculospiral  paral- 
ysis which  came  on  immediately  has  not  improved. 
When  the  musculospiral  nerve  was  exposed,  it  was 
found  divided  and  driven  into  a  hole  in  the  bone 
which  the  bullet  had  evidently  perforated  without 
fracturing.  .After  the  ends  of  the  nerve  were  ex- 
posed, the  scar  tissue  was  resected,  and  an  end-to- 
end  union  by  means  of  epineural  sutures  was  made. 

Within  5  months  after  suture  there  was  a  decided 
return  of  motor  power.  This  is  most  marked  in 
the  radial  extensors  of  the  wrist.  Extension  of  the 
fingers  is  still  limited  and  there  has  been  little  if 
any  return  in  the  abductor  longus  pollicis. 

An  interesting  thing  about  this  case  is  that  a 
neuroma  through  which  regeneration  has  occurred 
developed  at  the  point  of  suture.  A  distinct  neuroma 
painful  upon  pressure  can  stiU  be  felt,  but  it  is 
decidedly  smaller  now  than  a  few  weeks  ago. 

The  next  patient  was  wounded  in  the  Argonne 
Forest.    He  sustained  a  compound  fracture  of  the 
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left  humerus  near  the  middle.  This  was  accom- 
panied by  a  musculospiral  paralysis.  He  was 
operated  upon  April  15,  iQig.  When  the  nerve  was 
exposed  in  the  musculospiral  groove  a  relatively 
large  sequestrum  was  found  in  the  humerus.  This 
was  removed;  tincture  of  iodine  applied  to  the 
cavity;  and  an  end-to-end  suture  of  the  nerve 
made  after  the  neuroma  and  scar  tissue  had  been 
resected  far  enough  back  to  permit  of  herniation 
of  healthy  appearing  neurofibrillce.  The  wound 
was  then  closed.  Much  to  my  surprise  healing  by 
first  intention  occurred.  Within  the  last  two  weeks 
there  has  been  a  decided  return  of  motor  power. 
He  is  now  able  to  extend  the  wrist  and  when  flexion 
of  the  forearm  is  attempted  the  supinator  longus  is 
thrown  into  action.  The  first  evidences  of  return 
of  motor  power  were  noted  2  weeks  ago. 

This  patient  was  also  wounded  in  the  Argonne 
Forest.  A  machine-gun-bullet  entered  the  anterior 
axillary  fold  low  down,  and  made  its  e.\it  over  the 
triceps  muscle  posteriorly.  The  musculospiral 
nerve  was  divided  on  the  inner  side  of  the  arm  before 
it  enters  the  groove.  It  was  sutured  April  22,  191S. 
Return  of  motion  was  noted  approximately  1Y2 
months  after  suture.  One  night  the  patient  put  his 
hand  outside  of  the  bed  clothing  and  attempted  to 
extend  the  wrist.  Much  to  his  surprise  he  found 
that  he  could  move  it.  This  was  the  first  evidence 
cf  return  of  function. 

This  patient  was  wounded  in  the  Argonne.  He 
sustained  a  fracture  of  the  left  humerus  (machine- 
gun-bullet)  accompanied  by  a  paralysis  of  the 
musculospiral  nerve.  It  was  impossible  to  deter- 
mine by  clinical  e.xamination  whether  there  was  a 
physiological  or  anatomical  division  of  the  nerve. 
However,  no  neuroma  could  be  found  along  the 
course  of  the  nerve.  The  nerve  was  exposed  on  the 
20th  of  April,  iQio,  and  was  found  imbedded  in 
scar  tissue  and  callus.  When  the  nerve  was  dis- 
sected free,  it  had  a  frayed  appearance.  Four 
funiculi,  however,  passed  from  the  upper  to  the 
lower  segment.  It  was  thought  inadvisable  to 
attempt  resection  because  these  funiculi  were  intact 
and  if  resection  were  attempted,  it  would  be  difficult 
to  make  an  end-to-end  suture.  ^Muscle  neurolysis 
was,  therefore,  performed.  He  now  has  return  of 
motor  power  in  the  extensors  of  the  wrist;  and 
beginning  return  of  power  in  the  extensor  communis 
digitorum.  There  is  still  no  return  of  power  in  the 
extensor  longus  poUicis. 

This  patient  has  a  large  scar  upon  the  inner  sur- 
face of  the  left  arm  in  the  upper  third.  He  pre- 
sented the  typical  picture  of  combined  ulnar  and 
median  nerve  palsy  when  first  examined.  The 
nerves  were  exposed  on  March  18,  1919.  There 
was  considerable  lymph  adema  of  the  arm.  Both 
nerves  were  divided  and  the  ends  separated  by  a 
considerable  distance.  After  mobilization  of  the 
nerves,  an  end-to-end  suture  was  performed. 

There  was  noticed  shortly  after  the  operation 
considerable  improvement  in  the  appearance  of  the 
hand.    There  has  been,  as  you  can  see,  almost  com- 


plete return  of  function  of  the  muscles  supplied  by 
the  median  nerve.  Flexion  of  the  lingers  is  almost 
complete.  The  atrophy  of  the  thenar  group  of 
muscles  is  not  so  marked  and  there  is  distinct  return 
of  power,  which  is  increasing  rapidly,  in  the  opponens 
pollicis.  It  is  also  interesting  to  note  that  in  this 
case  a  neuroma  can  be  palpated  at  the  point  of 
suture  in  the  median  nerve. 

This  patient  was  wounded  in  the  Argonne  Forest 
on  September  22.  He  sustained  a  high  explosive 
wound  of  the  tarsus  of  the  left  foot  and  of  the 
posterior  surface  of  the  right  thigh,  the  sciatic  nerve 
being  completely  divided.  An  end-to-end  suture  of 
the  sciatic  nerve  was  performed  on  March  19,  1919. 
A  defect  of  7.5  centimeters  was  overcome  after  the 
nerve  ends  were  mobilized  and  the  knee  flexed  to  a 
right  angle.  The  knee  was  kept  in  this  position  4 
weeks  before  any  attempt  was  made  to  straighten 
the  leg.  Even  then  the  leg  was  extended  gradually. 
He  first  noted  return  of  motion  in  the  muscles  of 
the  calf  6  weeks  ago.  Distinct  contraction  can  now 
be  felt,  but  the  muscles  supplied  by  the  external 
popliteal  nerve  are  still  paralj-zed.  The  atrophy  of 
the  leg  is  much  less  marked,  and  the  function  in  the 
group  of  muscles  just  mentioned  improves  rapidly. 

This  next  patient  was  wounded  October  5,  1918, 
and  presented  the  symptoms  of  a  complete  sciatic 
lesion.  He  was  operated  upon  July  30,  1918.  The 
sciatic  nerve  was  exposed,  but  was  not  found  divided. 
.\  muscle  neurolysis  was  performed.  There  are  now 
distinct  evidences  of  recovery  of  motor  power  in 
the  muscles  of  the  calf,  and  there  is  also  some  evi- 
dence, not  marked,  of  return  of  motor  power  in  the 
anterior  group  of  muscles. 

This_  patient  sustained  an  injury  of  the  ulnar 
nerve,  which  was  divided.  .An  end-to-end  suture 
was  performed  July  i.  iqi8.  The  llexor  of  the  little 
finger  is  still  paralyzed,  but  I  think  that  there  are 
distinct  evidences  of  return  of  function  in  some  of 
the  small  muscles  of  the  hand.  The  general  appear- 
ance of  the  hand  is  much  better. 

The  best  results  after  suture  have  been  obtained 
in  the  musculospiral,  the  median  and  sciatic.  There 
are  evidences  of  return  of  function  in  some  cases  in 
which  the  ulnar  nerve  has  been  sutured.  There 
has  been  return  of  function  in  but  one  case  after 
suture  of  the  external  popliteal  and  in  this  case 
return  of  motion,  which  was  almost  complete,  was 
noted  after  5  months. 

I  wished  to  present  three  cases  of  causalgia,  but 
it  has  been  impossible  to  get  these  patients  because 
they  have  left  the  hospital.  These  three  patients 
were  cured  by  intraneural  injection  of  60  per  cent 
alcohol.  In  two  cases  the  median  nerve  was  in- 
jected and  in  one  the  internal  popliteal  and  long 
saphenous  nerves.  This  procedure  is  so  simple  and 
the  results  are  so  satisfactory  that  it  is  to  be  pre- 
ferred to  periarterial  sympathectomy  advocated  by 
Leriche.  Whenever  neurolysis  is  attempted  in 
causalgia,  it  should  be  combined  with  intraneural 
injection  of  60  per  cent  alcohol.  Neurolysis  alone 
does  not  control  the  pain  in  many  cases  and  even 
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in  those  in  which  there  is  some  relief,  it  is  apt  to  be 
but  temporary  and  the  pain  may  recur  with  the 
same  or  greater  severity. 

In  performing  nerve  suture  the  neuroma  and  scar 
tissue  should  be  resected  far  back.  The  resection 
should  be  carried  far  enough  back  to  permit  healthy 
appearing  neurotibrill x'  to  herniate.  Haemorrhage 
should  be  controlled,  so  that  a  dry  field  is  main- 
tained. When  the  suture  is  completed  the  epi- 
neurium  should  be  closed  so  that  the  neurofibrilke 
cannot  stray  or  scar  tissue  invade  the  line  of  suture. 
The  suture  should  be  made  with  little  or  no  tension. 
After  the  suture  is  completed  the  nerve  should  be 
placed  when  possible  in  a  new  muscle  bed.  The 
dissection  should  be  made  when  possible  along  inter- 
muscular septa  so  that  the  muscle  fibers  of  these 
muscles  which  may  later  be  needed  to  form  the  new 
bed  for  the  nerve  are  not  cut.  It  is  not  necessary  to 
use  any  of  the  numerous  methods  to  cover  the 
suture  line  which  have  been  advocated. 

Neurolysis  is  an  operation  which  is  of  distinct 
value.  It  may  be  combined  with  capsulectomy  and 
parallel  incision  of  thickened  epineurium  in  certain 
types  of  cases.  Muscle  neurolysis  is,  I  believe,  the 
best  operation.  In  this  operation  an  attempt  is 
made  to  place  the  freed  nerve  between  healthy,  non- 
bleeding  muscle.  The  dissection  must,  therefore, 
be  made  when  possible  along  intermuscular  septum. 
I  believe  this  method  preferable  to  neurolysis  by 
fat,  fascia,  Cargile  membrane,  or  formalinized 
calves'  artery. 

Where  the  defect  is  so  long  that  end-to-end  suture 
cannot  be  performed,  the  auto-cable  transplant, 
which  has  been  tried  out  so  satisfactorOy  and  con- 
vincingly by  Dr.  Huber,  is  the  operation  of  choice. 
I  believe  that  I  have  two  cases  in  which  there  are 
decided  evidences  of  return  of  function  after  the 
use  of  the  auto-cable  transplant. 

Dr.  ErStest  Sachs,  St.  Louis,  Missouri:  One 
point  should  be  mentioned  and  that  is  that  the 
handling  of  nerves  is  a  very  different  sort  of  thing 
than  that  we  are  perhaps  accustomed  to  employ  with 
other  tissues  of  the  body.  A  nerve  must  be  handled 
with  great  gentleness  when  it  is  to  be  sutured; 
second,  what  in  my  experience  is  very  important,  the 
nerve  should  be  kept  warm  and  not  permitted  to 
become  chilled,  which  is  accomplished  by  wrapping 
it  up  in  hot  cotton  during  the  period  of  operation 
which  is  usually  a  long  and  tedious  one. 

The  only  phase  of  the  work  on  which  I  have  had 
any  experimental  experience  confirms  absolutely 
what  Dr.  Huber  has  said,  namely  on  the  use  of  fat. 
It  was  first  described  by  Rehn  who  emphasized  its 
great  value  in  applying  it  over  defects  in  the  brain. 
Some  eight  years  ago  I  tried  that  out  experimentally 
and  became  convinced  that  his  observations  were 
absolutely  wrong;  that  the  fat  was  completely 
replaced  in  a  short  time  by  a  dense  mass  of  con- 
nective tissue,  and  in  several  cases  in  which  I 
applied  this  clinically,  I  had  an  opportunity  later 
on  of  opening  the  wound  again  and  found  that  the 
same  thing  had  occurred. 


One  point  that  Dr.  Pollock  brought  out  of  the 
many  interesting  ones  he  presented  is  the  emphatic 
way  in  which  he  showed  that  it  is  impossible  to  tell 
whether  a  nerve  is  anatomically  or  physiologically 
divided.  That  seems  to  me  a  valuable  contribution. 
So  frequently  in  articles  and  in  textbooks  men  seem 
to  beat  around  the  bush  on  that  subject.  What  he 
said  about  the  length  of  time  after  which  a  nerve 
may  still  regenerate  is  a  statement  that  I  do  not 
question,  but  one  that  might  lead  to  faulty  treat- 
ment surgically.  Even  if  it  is  possible  for  a  nerve 
to  regenerate  7  or  S  months  after  an  injury,  I  do  not 
believe  it  is  advisable  to  wait  as  long  as  that  before 
determining  whether  or  not  the  nerve  is  absolutely 
divided.  If  Dr.  Pollock  believes  that,  I  must  take 
issue  with  him.  If  the  evidence  is  present  that  the 
nerve  is  completely  blocked,  I  believe  the  proper 
procedure  is  to  explore  the  region  of  the  injury  and 
determine  the  nature  of  the  block,  and,  if  necessary, 
take  steps  then  to  correct  it. 

What  he  had  to  say  about  the  time  of  recovery  of 
a  nerve  I  do  not  wish  to  discuss  with  him  because  he 
has  this  very  large  material,  but  anybody  who  has 
busied  himself  for  a  long  time  with  neurology  can- 
not help  but  feel  a  little  disconsolate,  when  a  certain 
thing  we  have  banked  on  for  many  years  has  been 
undermined;  in  other  words,  certain  props  have 
suddenly  been  knocked  from  under  one.  I  refer 
particularly  to  what  he  said  about  the  work  of  Head 
in  regard  to  peripheral  nerve  disturbances.  His 
evidence  is  extremely  interesting,  it  is  difficult  to 
contradict,  but  it  seems  to  me  has  not  absolutely 
refuted  the  work  extending  over  many  years  of 
Head  and  his  various  co-workers.  I  do  not  quite 
see  how  he  explains  the  return  of  sensation,  for 
example  in  the  lilnar  ana;sthetic  area  by  the  overlap, 
for,  it  seems  to  me,  that  if  the  overlap  controls  a 
large  part  of  that  area,  the  overlap  ought  to  be 
present  immediately  after  the  injury.  In  other 
words,  the  only  anaesthetic  area  ought  to  be  the 
exclusive  area  supplied  by  the  ulnar  nerve.  As  I 
understand  his  observations,  and  I  have  read  his 
article  on  the  subject,  there  is  a  wider  loss  of  sen- 
sation at  first  and  after  a  short  time  some  sensation 
returns  in  that  area  due  to  the  overlap.  I  cannot 
quite  see  w-hy  the  anaesthetic  area  from  the  very 
beginning  should  not  correspond  to  the  exclusive 
area  supplied  by  the  ulnar  nerve  as  he  has  worked  it 
out. 

Dr.  G.  Carl  Huber  (closing):  I  can  readOy 
see  that  there  may  be  an  apparent  overlap  in 
sensory  areas  more  than  is  generally  recognized. 
The  sensory  nerve  supply  for  a  particular  area, 
for  instance,  the  peripheral  ulnar  field,  need  not  be 
exclusively  supplied  by  the  ulnar;  other  bordering 
nerves  may  be  educated  in  the  course  of  a  few  weeks 
to  give  perception  from  the  borders  of  the  same 
area.  I  am  confident  that  it  is  not  necessary  in 
practical  work  to  give  undue  stress  to  StofHe's 
studies  on  the  specific  funicular  structure  of 
nerves,  .^ny  one  who  has  worked  experimentally 
with  regeneration  of  nerves  realizes  that   from   10 
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to  50  new  neuraxes  may  bud  toward  the  periphery 
from  a  single  central  neuraxis,  and  15  or  20  new 
neuraxes  are  often  found  centrally  in  a  single  old 
neurilemma  sheath.  No  matter  how  carefully 
primary  suture  is  made,  there  is  a  great  tangle  of 
these  new  nerve  fibers  as  they  pass  through  the 
connective  tissue  of  the  wound,  and  especially  is 
that  the  case  with  secondary  sutures.  A  large 
number  of  fibers  pass  from  the  stump  along  the 
transplant  in  the  connective  tissue  surrounding  the 
transplant.  I  am  sure,  sensory  nerve  fiber  branches 
reach  the  motor  nerves;  and  that  central  motor 
nerves  reach  the  distal  sensory  nerves  and  are 
maintained  for  a  time.  They  make  no  distal  con- 
nection and  in  time  degenerate.  I  am  confident 
there  is  never  complete  regeneration  of  the  periph- 
eral stump,  and  to  some  extent  there  needs  to  be 
re-education  of  the  nerve  centers  after  every  regen- 
eration of  the  peripheral  stump.  The  anatomic 
findings  often  give  very  distinct  motor  and  sensory 
recovery  without  full  functional  return. 

Dr.  Pollock  (closing):  In  reference  to  the  first 
criticism  of  Dr.  Sachs,  I  believe  that  with  certain 
reservations  it  is  well  taken.  I  did  not  wish  to  be 
understood  as  saying  that  operative  procedures  were 
contra-indicated  within  a  period  of  from  8  to  9 
months  following  the  injury.  What  I  meant  was 
that  if  an  injury  of  a  peripheral  nerve  which  had 
produced  a  complete  physiological  interruption 
was  spontaneously  recoverable,  it  was  a  mistake 
when  operative  interference  was  instituted  to  per- 
form a  resection  and  suture,  even  if  8  or  9  months 
had  elapsed  from  the  time  of  injury.  Such  pro- 
cedures as  exploratory  operations  and  neurolyses 
were  by  no  means  contra-indicated. 

It  is  impossible  to  discuss  at  length  the  question 
of  the  function  of  nerve  overlap  in  a  limited  space 
of  time.  How-ever,  I  might  point  out  several  facts: 
First,  although  the  work  of  Head  and  his  co- 
workers has  been  accepted  fairly  largely  in  ordinary 
physiologies  and  is  a  matter  of  common  acceptance 
among  many  neurologists,  yet  recent  studies  have 
shown  that  this  work  is  not  incontrovertible. 
Second,  some  recent  physiologies  are  bold  enough 
to  throw  some  discredit  upon  this  work.    I  maintain 


that  the  dissociated  and  relatively  early  return  of 
sensation  to  pin  prick  is  not  due  to  a  supposed  early 
and  miraculous  regeneration  of  protopathic  fibers, 
but  to  the  assumption  of  algesic  function  of  ad- 
jacent and  overlapping  nerves. 

The  extent  of  this  overlap  can  be  determined  by 
establishing  the  extent  of  residual  sensibility. 
Residual  sensibility  is  that  sensibility  remaining  in 
an  area  of  skin  when  all  the  nerves  adjacent  to  the 
one  being  studied  have  been  severed.  For  example, 
if  we  have  a  combined  lesion  of  the  internal  saphe- 
nous and  the  internal  popliteal,  what  sensation  is  left 
can  be  supplied  only  by  the  external  popliteal. 
If,  therefore,  the  web  between  the  toes  and  that 
part  of  the  sole  adjacent  to  the  web  is  sensitive  to 
pain  under  the  above  condition,  the  external  pop- 
liteal nerve  supplies  this  area  through  its  overlap. 
If  the  median,  ulnar,  and  musculocutaneous  nerves 
are  severed,  that  part  of  the  palm  which  is  sensitive 
to  pain  must  receive  an  overlap  supply  from  the  ra- 
dial. No  return  of  pain  sense  within  an  area  of  possible 
overlap  of  an  adjacent  nerve  can  be  attributed  to 
regeneration  unless  touch  sense  returns  as  well. 

It  is  evident  that  if  sensation  has  returned  on  the 
radial  part  of  the  palm  after  an  injury  to  the  ulnar 
and  median  nerves,  and  if  these  nerves  subsequently 
be  resected  and  sutured  and  the  sensibility  still 
remain,  this  sensibility  cannot  be  due  to  any 
regeneration  of  these  nerves.  Why  sensibility  to 
pain  within  an  area  of  nerve  overlap  does  not  appear 
immediately  foOowing  injur>'  of  an  adjacent  nerve 
can  only  be  determined  by  psychophysiological 
investigations.  The  fact  remains  that  this  sen- 
sibility returns  graduaUy  and  subsequent  section 
and  suture  does  not  affect  it. 

It  seems  to  me  that,  if  we  find  this  return  of  pain 
sense  only  in  the  areas  which  we  have  shown  to  be 
parts  of  the  residual  sensibility  of  adjacent  nerves, 
that  if  this  sensibility  never  appears  if  the  adjacent 
nerve  be  injured  at  the  same  time,  that  this  sensi- 
bility disappears  if  the  adjacent  nerve  subsequently 
be  sectioned  and,  finally,  that  this  sensibility  is  not 
aflfected  by  subsequent  section  and  suture  of  the 
injured  nerve,  my  point  that  this  return  of  sensation 
is  not  due  to  regeneration,  is  proven. 
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ISTITUTO  ORTOPEDICO  RIZZOLI,  BOLOGNA 

Notice  of  Coxtest 


To  the  Editor: — The  contest  lor  the  Umberto  I 
prize  has  been  opened.  A  prize  of  3,500  lire  wUl 
be  awarded,  in  accordance  with  the  decision  of  the 
Provincial  Council  of  Bologna,  for  the  best  ortho- 
pedic work  or  invention.  Italian  and  foreign  doc- 
tors may  enter  the  contest.  Arrangements  for  the 
contest   and   for  the  assignment   of   the   prize   are 


e-xplained  in  the  regulations,  a  copy  of  which  will 
be  sent  upon  request.  Applications  for  admission 
in  the  contest  should  be  made  to  the  President  of 
the  Rizzoli  Institute  in  Bologna.  The  contest  will 
close  December  3r,  1920. 
Bologna.  Italy.  G.  Zan,'\rdi,  President. 


EDITORIAL 


SOUTH   AMERICAN   SURGEONS 

THEODORE  ROOSEVELT,  with  characteristic  courage  and  vigor, 
overcame  all  opposition  and  caused  the  Panama  Canal  to  be  built.  The 
dream  of  nearly  live  centuries  was  realized.  The  whole  world  is  forever 
Roosevelt's  debtor.  By  the  severance  of  the  land  connection  between  North  and 
South  America  these  two  continents  are  now  united  as  never  before.  The  long, 
hazardous  routes  of  travel  of  the  olden  time  have  been  replaced  by  new  ones, 
safe  and  speedy.  The  great  war  came  so  cjuickly  after  the  completion  of  this  epoch- 
marking  achievement  that  it  has  not  as  yet  touched  Pan-American  imagination. 

Having  returned  recently  from  a  trip  to  South  America  where,  in  company 
with  Dr.  Franklin  H.  Martin,  I  visited  some  of  the  important  surgical  clinics  of 
Peru,  Chile,  Argentine,  and  Uruguay,  where  we  became  acquainted  with  and 
observed  the  methods  of  many  surgeons,  I  take  this  early  opportunity  to  pay 
merited  homage  to  these  men  of  science,  learned  in  surgery.  It  is  but  just  to  say 
that  in  their  hospitals  and  operating  rooms  they  are  the  equal  of  any  representa- 
tive group  from  any  country  in  the  world.  They  have  that  intuitive  clarity  of 
thought  and  facile  mastery  of  technique  which  we  associate,  and  rightly,  with  the 
French  and  Itahan  schools.  The  surgeons  of  South  America  have  recognized  for 
a  long  time  the  necessity  of  frequent  clinical  trips  to  observe  the  work  of  foreign 
surgeons;  of  late  years  many  of  them  have  come  to  the  United  States;  it  has  been 
always  a  pleasure  to  know  them. 

Their  medical  schools  are  splendid  institutions  with  a  seven-year  course, 
and  are  the  equal  in  equipment  and  methods  of  theoretic  teaching  of  any  in  the 
world.  In  South  America  "Commencement  Day"  means  just  that,  for  after 
graduation  the  young  surgeon  begins  a  special  course  of  surgical  training.  In- 
stead of  carving  his  way  to  knowledge  and  experience  by  the  scalpel,  he  is  tutored 
for  a  period  of  from  eight  to  ten  years  along  lines  which  we  of  the  United  States 
have  accepted  only  recently  under  the  general  term  of  fellowships  in  graduate 
medicine  and  surgery. 

The  hospitals  of  South  America  are  imposing,  built  for  the  tropics,  and  asso- 
ciated with  the  medical  schools.  The  hospital  records  are  the  best  I  have  ever 
seen;  this  is  true  of  every  hospital  we  visited,  small  or  large. 

The  reception  given  us  by  our  South  American  confreres  was  most  cordial, 
and  we  came  away  with  not  only  admiration  for  the  South  American  surgeon  as  a 
surgeon,  but  also  with  a  feeling  of  personal  friendship  for  him  that  will  last  for  Ufe. 
Whatever  may  be  the  after-war  responsibihty  of  the  United  States  abroad,  we 
can  not  question  that  our  first  duty  is  to  develop  a  sound  Pan-Americanism. 

A  Pan-Americanism  of  science,  a  unity  of  the  spirit  and  ideals,  will  be 
more  lasting  than  measures  based  on  financial,  commercial,  or  political 
considerations. 


^ y^/C'C^-i^^^'^ 
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SOUTH  AMERICAN  SURGEONS 

A  Trip  in  Behalf   of   the    American   College   of   Surgeons   by   Dr.    William    J. 
President,  antj  Dr.  Fr.\nklin  H.  M.\rtin,  Secret.ary-General. 
Jottings  of  the  Secret.\ry-Gener.\l — Continued 

By  FR.\XKLIX  H.  JI.\RTIX.  M.D.,  F.-'V.C.S. 


AL\YO, 


I.    ACTUAL   SURGERY 


^\Tt- 


"T  ^  THAT  about  the  surgery  you 
Y/ Y'  nessed?"  This  is  the  question  most 
frequently  asked.  L'nfortunately,  we 
had  but  one  or  two  opportunities  to  see  the  sur- 
geons at  work.  One  morning,  in  the  course  of 
hospital  inspection,  we  saw  three  operators  at 
work  in  as  many  institutions.  The  first  surgeon 
was  operating  on  an  ectopic  pregnancy,  in  which 
a  primary  rupture  had  occurred,  and  the  patient 
was  exhausted  by  the  serious  hemorrhage.  The 
operation  was  skillfully  performed.  In  another 
operating  room  the  surgeon  was  doing  a  careful 
dissection  on  a  strangulated  inguinal  hernia,  un- 
der a  local  anassthetic.  An  eight-inch,  gangrenous 
intestine  was  revealed.  The  operation  was  ably 
managed  under  surroundings  that  were  perfectly 
safe,  although  the  operator  was  undoubtedly 
surprised  at  finding  himself  the  observed  of  the 
premier  surgeon.  In  a  neighboring  hospital  we 
witnessed  an  appendectomy.  A  gangrenous  ap- 
pendix was  remo\-ed  in  the  routine  way.  The 
morning's  observation  revealed  surgery  equal  to 
that  of  the  best  hospitals  of  New  York  City, 
Chicago,  and  Rochester. 

In  other  cities  we  witnessed  parts  of  procedures, 
and  in  each  instance  the  surgery  was  apparently 
of  the  highest  class.  I  am  quite  sure  that  Lima, 
Santiago,  Valparaiso,  Buenos  .\ires,  or  Monte- 
video could  entertain  a  surgical  society  of  the 
United  States  or  Europe  and  give  a  surgical 
demonstration  that  would  reveal  a  broad  experi- 
ence, approved  facilities  for  diagnosis,  recognized 
technical  abiUty,  and  a  fundamental  knowledge 
of  surgery  that  could  not  be  excelled  anywhere. 

II.    PANAMA 

It  is  now  well  recognized  that  the  Panama 
Canal  could  not  have  been  completed  if  it  had 
not  been  for  the  sanitary  regulations  that  were 
devised  and  enforced  in  connection  with  the 
work  of  digging  and  constructing.  The  Medical 
Corps  of  the  United  States  Arm\-  was  responsible 
for  this  accomplishment.  This  Corps,  through  the 
self  sacrifice  of  its  members,  revealed  the  course 
of  malaria  and  yellow  fever,  and  discovered  and 
applied  the  remedy.  The  miracle  of  the 
completion  of  the  Panama  Canal  could  not  have 


been  attributable  to  Theodore  Roose\'elt  alone 
even  if  it  had  been  necessar\-  to  occupy  much  more 
territory;  nor  to  General  Goethals  alone  even  if 
the  Culebra  sUdes  had  been  multiplied  ten  times; 
but  to  that  lovable  man  who,  with  his  associates 
of  the  Medical  Corps  of  the  Army,  applied  the 
rules  of  modern  sanitation,  rules  based  on  funda- 
mental discoveries,  and  administrative  regula- 
tions formulated  by  this  same  great  scientist, 
Major  General  William  C.  Gorgas. 

III.    MAJOR    GENER.\L   WILLI.\M   C.    GORGAS, 
M.C.,   U.S.A.,   RETIRED 

One  does  not  wonder  that  General  Gorgas 
loves  the  beautiful  spot  that  his  genius  made 
possible,  and  that  he  saw  rise  from  a  tropical 
jungle  of  pestilence  to  a  paradise  for  men — the 
destined  garden  spot  of  the  world. 

Once  while  General  Gorgas  and  the  writer  were 
waiting  for  an  inter\iew  in  the  office  of  the  Secre- 
tary of  War,  we  spoke  of  the  horrors  of  the  war 
in  which  we  were  both  so  busily  engaged.  I  re- 
marked to  the  General  that  it  must  seem  to  him 
that  fate  had  pursued  him  pretty  closeh';  after 
all  the  work  he  had  done  in  sanitation  to  be  sud- 
denly called  upon  to  raise  an  army  of  ci\ilian 
doctors  for  the  greatest  war  of  histor\-.  "Yes," 
he  said,  "I  wish  the  horrible  war  were  over." 
I  said,  ''What  is  the  very  first  thing  that  you 
would  do,  General  Gorgas.  if  tomorrow  morning, 
before  arising,  you  should  receive  a  telephone 
message  assuring  you  that  the  war  was  ended?" 
"Do  you  know  what  I  would  do?"  he  asked, 
while  his  eyes  had  a  far-away,  wistful  expression. 
"I  would  ring  off,  call  New  York  City,  and  order 
a  passage  for  South  America.  I  would  go  to 
Gua\-aquil,  Ecuador,  the  only  place  in  which 
vellow  iever  is  prevalent,  exterminate  the  pestil- 
ence, and  then — and  then  return  to  Panama,  the 
garden  spot  of  the  world,  and  end  my  days 
writing  an  elegy  on  yellow  fever." 

And  this  was  not  the  mere  day-dreaming  of  a 
man  overwhelmed  by  a  stupendous  job,  but  the 
real  yearning  of  a  peace-loving  man,  who,  ■ftithin 
a  month  after  the  armistice,  accepted  a  commis- 
sion from  the  Rockefeller  Foundation  to  go  to 
Gua}aquil,  Ecuador,  to  do  the  \ery  job  that  he 
wished  to  do. 
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While  Dr.  Mayo  and  I  were  visiting  the  Presi- 
dent of  the  RepubHc  of  Peru,  he  spoke  affection- 
ately of  General  Gorgas  and  said  that  three  of 
the  South  American  Republics — Peru,  Ecuador, 
and  I  believe  Colombia  —  had  appointed  General 
Gorgas  the  official  Inspector-Cieneral  of  Sanita- 
tion for  the  western  coast.  Unfortunately,  we 
missed  General  Gorgas  at  Panama,  as  he  was  on 
his  way  south  and  we  had  passed  each  other  en 
route  \\-ithout  realizing  it. 

IV.    SENOR   J.AVIER   PR.U)0 

We  were  afforded  the  pleasure  of  visiting 
Seiior  Prado  at  his  palatial  home,  with  its  private 
museum  containing  antiquities  of  the  ancient 
Peru'vians  and  of  the  Incas  of  the  pre-Peruvian 
age.  Seiior  Prado  is  a  son  of  a  distinguished 
Peruvian  who  was  President  of  the  Republic  at 
the  time  of  the  last  war  between  Peru  and 
Chile.  He  has  gathered  one  of  the  most  com- 
plete collections  of  ancient  Peru\dan  pottery 
now  in  existence.  Many  rooms  of  his  home  are 
filled  with  unusually  beautiful  coco  bolo  and 
mahogany  carvings.  His  art  gallery  contains 
some  of  the  finest  works  of  Peruvian  painters. 
He  has  collected  from  France  and  Italy  excellent 
bronzes,  marbles,  miniatures,  cameos,  and  fans. 
One  of  the  sleeping  rooms  is  a  marvel  with  carved 
furniture  and  cabinets  of  native  coco  bolo  and 
mahogany,  while  the  pohshed  floors  are  covered 
with  some  of  the  most  perfect  Vicuna  rugs  that 
we  saw  in  South  America.  From  the  windows  one 
viewed  the  patio,  which  is  a  particularly  artistic 
feature  of  this  palace  which  is  situated  in  a  coun- 
try where  tropical  gardens  of  great  beauty  are  seen 
everywhere.  An  interesting  room  is  one  which 
contains  many  busts  and  the  family  portraits,  a 
number  of  which  are  likenesses  of  his  illustrious 
father  in  the  gorgeous  uniforms  of  his  time  with 
many  decorations.  Seiior  Prado  is  a  most  charm- 
ing host,  and  he  is  extremely  modest  in  exhibiting 
his  treasures.  One  of  the  marvels  of  his  collec- 
tion is  a  room  filled  with  the  skulls  of  Inca  chiefs, 
many  of  them  having  been  distorted  and  reduced 
by  cunningly  devised  pressure  apparatus  used  by 
these  aborigines.  The  Senor's  secretary  brought 
two  of  these  precious  skulls  to  Dr.  Mav'o  and 
myself  at  our  hotel  in  Lima.  These  are  mementos 
that  we  shall  prize  forever  as  reminders  of  an 
enjoyable  visit  to  a  most  interesting  man. 

V.   HONOIL\RY  FELLOWSHIPS 

Honorary  Fellowsliips  in  the  Sociedad  de 
Cirugia  del  Peru  were  conferred  upon  Dr.  Mayo 
and  myself,  under  interesting  auspices.  The 
ceremonv  occurred  in  the  main  lecture  room  or 


amphitheater  of  the  Medical  Department  of  the 
University  of  San  Marcos.  This  university,  by 
the  way,  was  estaljUshed  just  one  hundred  years 
before  the  founding  of  Harvard  University, 
making  it  by  far  tlie  oldest  university  on  the  two 
American  continents. 

We  assembled  in  the  main  lecture  room,  on 
the  large  platform  of  which  were  the  members 
of  the  Sociedad  de  Cirugia  and  of  the  Faculty 
of  Medicine  of  the  university.  The  President, 
Dr.  Juvenal  Denegri,  occupied  a  seat  at  the 
center  table,  with  Dr.  Mayo  and  myself  at  either 
side.  Flanking  us  were  the  members  of  the 
Faculty  and  of  the  society.  On  the  main 
floor  or  amphitheater  were  about  two  hundred 
students.  The  back  of  the  amphitheater  opened 
onto  a  court  filled  with  tropical  plants,  palms, 
and  flowers.  This  could  be  seen  through  an 
attractive  colonnade  which  outlined  the  assembly 
hall.  The  students,  a  splendid  group  of  young 
fellows,  were  in  their  places  when  we  entered  and 
filed  onto  the  platform.  They  rose  in  a  body 
and  cheered  and  applauded  for  several  minutes. 
It  was  a  reception  that  was  rather  stirring,  and 
warmed  our  hearts  to  the  future  medical  pro- 
fession of  Peru. 

The  President,  Dr.  Denegri,  read  an  address 
of  welcome  to  the  two  candidates  for  Honorary 
Fellowship.  In  the  meantime,  we  had  received 
copies  of  the  English  translation  of  the  address. 
A  second  address  was  read  by  the  Secretary  of 
the  Association,  Dr.  Francisco  Grana.  The 
Honorary  Fellowships  were  then  separately 
conferred  by  the  President,  and  engraved  parch- 
ment certificates  presented  to  us  as  evidence 
of  this  honor. 

As  Dr.  Mayo  rose  to  speak,  he  received  an 
ovation  from  the  Faculty  and  students  that 
plainlv  deeply  touched  him.  It  was  some  time 
before  he  was  allowed  to  express  his  pent-up 
feehngs  and  to  say  to  them  how  much  we  appre- 
ciated their  great  hospitahty  and  especially  the 
honor  they  had  just  conferred  upon  us.  He  then 
described  the  object  of  our  visit  to  South  Amer- 
ica. My  own  talk  was  received  with  an  enthusiasm 
that  I  was  at  a  loss  to  understand.  In  responding, 
the  most  I  could  do  was  to  congratulate  every- 
body on  something:  the  splendid  bodv'  of 
students  for  being  educated  in  the  oldest  uni- 
versity on  the  Western  Hemisphere,  in  a  medical 
school  with  a  seven-v^ear  course;  the  Faculty  for 
being  privileged  to  teach  in  the  university,  with 
such  an  attractive  student  body;  Dr.  Mayo  and 
m3fself  for  being  so  fortunate  as  to  be  privileged 
to  visit  this  institution  and  to  receive  such  a 
reception.    The  brief  talk  was  suddenly  termi- 


Cupjright  Harri?  &  Ewing 

MAJOR  GENERAL  W.  C.  GORGAS,  M.C.,  U.S.A.  (Retired) 
A  Builder  of  the  Panama  Canal 
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nated  and  was  followed  by  the  most  enthusiastic 
applause,  too  much  for  the  conventional  and 
rather  commonplace  talk.  It  occurred  to  me  that 
there  was  some  compensation  in  being  brief  and 
in  speaking  in  an  unkno%\'Ti  tongue.  It  transpired, 
however,  that  these  were  not  the  reasons.  It 
seems  there  has  been  quite  a  partisan  controversj- 
in  the  medical  department  over  the  length  of  the 
course,  viz.,  the  seven-year  requirement  for  a 
medical  degree.  This  had  been  discussed  pro  and 
con  with  considerable  feehng,  the  students  being 
di\dded  into  two  factions,  one  opposing  the 
long  course  and  the  other  upholding  it.  In  con- 
gratulating them  on  the  seven-year  course,  I 
had  used  the  sign  language  by  holding  up  seven 
fingers  to  emphasize  my  speech.  Each  of  the 
two  groups  to  the  controversy  interpreted  my 
remarks  as  favoring  its  contentions:  hence  the 
outbreak.  As  a  matter  of  fact.  Dr.  Mayo  and  I 
soon  found  that  our  talks  when  brief  and  least 
understood  were  most  heartily  received. 

VI.    IMPORT.\NCE   OF   ST.\AT3P0IXT 

Dr.  ]Mayo,  as  we  all  know,  is  the  philosopher 
of  practical  surgery.  We  may  not  ha\-e  thought 
of  him  as  a  philosopher-poet,  but  on  a  number 
of  occasions  on  this  remarkable  trip  of  ours  the 
claws  of  practicality  were  padded,  and  in  the 
purple  atmosphere  of  the  southern  continent 
the  poet  emerged.  "In  coming  to  South  Amer- 
ica," he  said  to  the  Secretary  of  State  of  Uru- 
guay, "we  hav'e  succeeded  in  changing  our 
standpoint.  In  our  northern  continent  we  live 
under  the  polestar,  and  our  whole  \iew  is  from 
the  standpoint  of  the  northern  heavens.  Now 
we  have  \asited  and  \dewed  for  the  first  time  the 
heavens  of  the  southern  cross,  and  with  this 
experience  oiu:  range  of  vision  has  been  broad- 
ened and  the  e.xpanse  of  our  standpoint  has 
been  doubled.  In  the  future,  America  will  mean 
to  us  all-America,  including  that  under  the  pole- 
star,  and  no  less  that  under  the  southern  cross." 

VII.   SlIR\TV^\L   OF   THE   riTTEST 

How  little  do  we  know  of  the  people  of  the 
southern  continent  I  We  were  accustomed  to 
thinking  of  them  as  the  inhabitants  of  a  number 
of  small  repubUcs  which  would  compare  in  area 
to  so  many  of  the  states  of  our  own  country. 
In  our  ignorance  we  considered  them,  of  neces- 
sity, more  or  less  pro\incial.  Our  idea  is  now 
changed.  Instead  of  being  pro\incial  in  their 
attitude  toward  life,  we  found  the  peoples  of 
South  America  to  be  the  broadest  and  most 
cosmopohtan  in  the  world.  And  why  shouldn't 
they  be?    The  continent  of  South  America,  in- 


cluding the  Central  American  states,  was  the 
first  to  be  explored  by  European  countries. 
Taking  Peru  as  an  example,  re\'iew  for  a  mom^ent 
its  histor\-.  It  had  an  ancient  ci\ilization  that 
antedated  by  several  centuries  the  discover}-  of 
America.  This  race  was  overrun,  and  after  a 
prolonged  struggle  it  was  conquered  by  armies 
of  Spain,  led  by  the  most  competent  adven- 
turers. With  the  subjugation  of  the  Incas,  the 
Europeans  intermarried  with  this  strong  race 
of  natives,  and  for  four  hundred  years  this 
melting-pot  has  been  fed  by  the  men  and  women 
of  \asion  and  adventure  of  Europe — England, 
France,  Italy,  Germany,  and  Holland — and  from 
it  has  emerged  a  strong  nation  of  self-reliant 
Peru\-ians,  which  represents  the  survival  of  the 
fittest  of  centuries  of  evolution. 

And  that  is  how  they  appear!  They  are  of 
strong  physique,  self-reliant  in  attitude,  their 
strength  of  character  predominates,  and  they  are 
ambitious  for  self-education;  they  are  not  satis- 
fied to  retain  a  local  outlook;  they  are  not  as  we 
are  prone  to  be — selfish  in  our  preparation  for 
intercourse  with  the  world;  they,  most  of  them, 
know  and  cultivate  at  least  two  continental 
languages  besides  their  o-mi;  they  seek  a  classical 
education  at  home  and  supplement  this  with 
world  travel  and  study  abroad;  they  are  people 
of  strong  temperament  and  broad  \ision,  and 
they  are  interesting  in  their  social  intercourse 
with  each  other  and  with  the  strangers  within 
their  midst  who  are  properly  vouched  for.  And 
here,  in  a  countrj-  that  is  a  paradise  of  beauty, 
a  wonderful  people  is  pursuing  its  life,  conscious 
of  its  worth,  and  with  a  world  experience  that 
compares  favorabty  with  the  best  of  its  cond- 
nental  confreres. 

And  what  applies  to  Peru  is  equally  true  of 
Chile,  Argentine,  and  Uruguay — similar  expe- 
riences, similar  conquests,  similar  European  emi- 
gration, similar  yearning  for  independence;  fer- 
tile land,  mountains  that  are  filled  with  miner- 
als, and  climates  that  attract  the  lovers  of  life; 
these  are  the  ingredients  of  a  melting-pot  that 
has  evolved  a  new  people  in  a  new  civilization 
that  cannot  longer  remain  unrevealed. 

VSH.   A  DOUBLE   CONQUEST  OF  PERU 

From  the  Log,  January  25.  A  day  of  rest 
after  three  strenuous  days  of  business,  pleasure, 
and  interest  in  Peru.  It  is  Sunday.  The  festiv- 
ities are  over  and  the  guests  have  departed.  It 
is  in  the  small  hours  of  the  morning;  the 
floors  of  the  deserted  halls  are  still  covered  with 
confetti;  and  the  few  guests  remaining  are  talk- 
ing over  the  triumphs  of  the  party.    Strenuous 
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entertainment  transpires  so  rapidly  that  one 
fails  to  grasp  all  of  the  thrills  of  it  until  he  reviews 
it  in  retrospect.  So  with  the  visit  to  Peru.  The 
three  days  spent  there  will  become  more  and 
more  interesting  and  important  as  time  goes  on. 
In  talking  it  over,  Dr.  Slayo  and  I  feel  that  we 
have  been  veritable  Pizarros — Dr.  Mayo  the 
leader  and  the  rest  of  us  his  lieutenants.  We 
have  brought  down  certain  ideals  and  our  object 
has  been  to  reconquer  Peru.  Our  victory  is 
different  from  the  old  one  in  that  those  whom  we 
came  to  conquer  have  outgeneraled  their  adver- 
saries and  conquered  us. 

And  so  Pizarro  sits  this  Sunday  morning  under 
a  white  canopy  on  the  deck  of  his  flagship,  sur- 
rounded by  his  faithful  adherents,  and  enjoys  a 
day  of  rest.  The  coast  of  the  conquered  contin- 
ent is  within  sight,  and  over  the  rugged  hills  of 
the  shore-line  occasionally  appear  the  snow- 
capped peaks  of  the  second  tier  of  mountains. 
We  are  just  under  the  line  of  the  sun  on  its 
e.xcursion  back  from  the  Tropic  of  Capricorn, 
and  the  rays  are  perpendicular.  But  Pizarro  and 
the  conquering  army  care  not  because  the  Hum- 
boldt current  with  its  cool  water  from  the  south 
pole  has  also  brought  a  gentle,  cooling  breeze. 
So  while  the  church  bells  in  all  parts  of  the  world  are 
calling  the  men  and  women  to  worship,  and  to 
observe  their  prosperous  neighbors'  apparel,  we 
too  take  stock  and  give  thanks  for  the  wonder- 
ful new  friendships  we  have  made.  But  the 
chief,  in  his  thirst  for  conquest,  is  drawing  a  new 
line  on  the  map  of  the  continent — a  red  mark 
which  extends  to  Chile,  Argentine,  and  Uru- 
guay, and  the  ship  turns  its  prow  in  that  direction. 

IX.    DR.    M.\IiCEUXO   HERHERA   VEGAS 

Dr.  Marcelino  Herrera  \'egas,  who  is  easily  the 
dean  of  surgery  of  the  southern  continent,  is  a 
man  whom  it  is  an  exceptional  honor  to  know. 
He  has  the  fac^  of  a  seer,  and  he  possesses  a  sen- 
sitive, aesthetic  temperament.  He  is  of  a  family 
of  distinguished  Argentinians,  the  estate  of  which 
dates  back  to  the  foundation  of  the  Republic. 
His  town  residence  is  a  palace — the  repository 
of  works  of  art  in  painting,  sculpture,  literature, 
and  the  furnishings  of  a  refined  household.  His 
library,  with  its  gallery,  is  a  cabinet  of  exquisite 
taste  and  appropriateness.  With  his  own  hands 
he  has  cross-inde.xed  and  catalogued  the  con- 
tents. The  books,  all  his  friends,  are  clothed  in 
appropriate  and  substantial  bindings,  as  he 
would  dress  his  sons  and  daughters  whom  he 
loves.  He  writes  with  his  own  hand  his  literarv 
contributions  and  gets  recreation  by  making  his 
own  research.   When  his  eyes  and  brain  are  tired, 


instead  of  playing  games,  he  practices  his  lan- 
guages and  reviews  his  poets  by  writing  plays  in 
long-hand  and  by  copying  his  favorite  poems.  He 
has  twice  written  the  plays  of  Shakespeare  in 
long-hand  to  aid  him  in  perfecting  his  English. 
To  illustrate  some  point  in  conversation,  he  occa- 
sionally quotes  to  you  a  thought  from  an  English, 
German,  French,  or  Spanish  poet,  and  then 
repeats  the  exact  words  with  the  interrogation: 
"Do  you  remember?"  And,  of  course,  as  a  rule 
you  do  not.  Men  of  his  class  seem  to  have 
sufficient  time  in  which  to  crystallize  their  knowl- 
edge, and  they  have  a  knack  of  utilizing  their 
learning  \\ithout  appearing  ostentatious.  Dr. 
Vegas  would  rather  know  thoroughly  the  great 
thought  of  a  master,  in  order  that  he  might  live 
it.  than  be  the  originator  of  something  but  little 
better  than  the  commonplace.  We,  in  rapid-fire 
America,  must  seem  crude  and  immature  in 
comparison  with  the  associates  of  this  man  who 
reads  his  classics,  and  who  has  gained  for  him- 
self a  knowledge  of  the  best  of  the  ages.  And 
with  it  all  he  is  a  practical  teacher  of  surgery; 
he  is  a  skilled  operator;  he  endeavors  to  redeem 
the  cripples  and  to  save  the  lives  of  the  poor  of 
.\rgentine;  he  is  a  scientific  man  in  the  under- 
standing of  his  art;  he  \-isits  hospitals,  dresses 
wounds,  is  a  lime-server,  follows  schedules,  and 
consults  time  tables.  When  the  summertime 
has  come  and  he  is  through  with  his  classes  and 
the  day's  work  is  done,  he  does  not  employ  his 
time  in  useless  play,  but  goes  to  his  hacienda  and 
lives  with  the  out-of-doors,  the  companions  of 
his  estate,  and  super\'ises  the  cultivation  of  the 
land.  He  watches  trees  grow  that  were  planted 
by  his  grandfather,  and  he  plants  trees  that 
will  be  watched  and  enjoyed  by  his  grandchil- 
dren. This  is  our  friend  as  we  learned  to  know 
him — a  superb  character,  a  true  gentleman,  and 
one  who  is  greatly  admired  by  his  confreres. 

And  this  is  the  t\'pe  that  we  met  among  the 
professional  men  of  the  cities  of  the  four  South 
American  republics  which  we  ^•isited.  We  found 
a  premium  placed  upon  education,  a  knowledge 
of  the  languages,  and  experience  gained  in  foreign 
travel.  The  culti\-ation  of  the  finer  graces  is 
encouraged.  The  study  of  art,  literature,  and 
music  of  the  highest  quality  is  pursued,  and  a 
knowledge  of  the  finer  arts  is  considered  essential 
to  good  breeding.  I  wish  that  all  of  our  friends 
could  know  as  we  do  these  outstanding  character- 
istics among  their  maturer  men,  who  are  so 
honored  and  looked  up  to  by  their  younger  fol- 
lowers and  admirers — Gregorio  Amunategui, 
Alberto  .\driasola,  and  Lucas  Sierra,  of  Chile; 
Marcelino  Herrera  Vegas,   Daniel  J.   Cranwell, 
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and  Pedro  Chutro,  of  Argentine;  A.  Ricaldoni, 
Enrique  Pouey,  and  Gerardo  Arrizabalaga,  of 
Uruguay;  and  Juvenal  Denegri,  Miguel  C. 
Aljo\in,  and  Guillermo  Gastaneta,  of  Peru. 

X.    THE   ROMANCE   OF   A   DENTAL  COLLEGE 

February  13.  An  interesting  diversion  this 
morning  was  a  \isit  to  La  Escuela  Dental,  the 
dental  department  of  the  University  of  Chile,  at 
Santiago.  The  Dean,  Dr.  Jerman  X'alenzuela,  was 
our  host  and  conducted  us  through  a  modernly 
ecjuipped  dental  school.  This  institution  has  ac- 
commodations for  three  hundred  students.  Each 
student  has  a  complete  equipment,  including  a 
dental  chair,  instrument  cabinets,  instruments, 
supplies,  and  a  laboratory  for  conducting  a  scien- 
tific clinic  in  dentistry.  The  building  covers  an 
entire  block  and  is  two  stories  in  height.  It  is 
comparatively  new  and  splendid  architecturally. 

Attached  to  the  founding  of  this  department 
of  the  university  is  an  interesting  romance 
which  involves  the  supposed  murder  of  a  German 
Consul;  the  burning  of  the  legation;  the  myste- 
rious disappearance  of  the  janitor  of  the 
building,  and  of  a  large  sum  of  money  belonging 
to  the  Consul's  country  which  had  been  taken 
from  the  safe.  A  search  among  the  ruins  revealed 
the  body  of  a  man,  much  disfigured,  on  which 
were  found  the  shirt-studs,  cuff-buttons,  and 
other  personal  effects  of  the  Consul.  The  Chilean 
Government  was  much  humiliated  by  the  atro- 
cious murder,  and  proceeded  to  make  amends 
for  the  tragedy  in  every  possible  way.  The 
official  received  a  magnificent  burial,  and  the 
state  vied  with  the  municipality  in  doing  honor 
befitting  the  station  of  the  deceased  and  the 
country  which  he  represented.  During  the  inquest, 
Dr.  Valenzuela,  the  dentist,  requested  the  privi- 
lege of  examining  the  jaw  and  teeth.  He  made 
careful  notes  of  his  findings.  He  discovered  that 
the  murdered  man  had  splendid  teeth  without 
fillings  or  defects,  and  that  one  wisdom  tooth 
was  missing.  He  then  consulted  the  wife  of  the 
Consul  and  learned  that  her  husband  had  had 
defective  teeth  and  had  been  the  subject  of  con- 
siderable dental  repair.  The  wife  of  the  janitor 
stated  that  her  husband  had  had  perfect  teeth 
and  had  consulted  a  dentist  on  but  one  occasion, 
when  he  had  had  a  tooth  extracted.  This  informa- 
tion, which  confirmed  Dr.  Valenzuela's  suspicion, 
was  communicated  to  the  proper  authorities. 
The  investigation  that  followed  led  to  the  cap- 
ture of  the  official  who  had  become  snow-bound 
in  the  Andes  in  his  attempt  to  escape  with  his 
bags  of  gold.  He  was  brought  back  to  Santiago, 
tried  for  the  murder  of  the  janitor  and  treachery 


to  his  government,  and  finally  executed.  In  the 
meantime,  the  janitor  had  received  a  state 
funeral.  He  had  been  buried  with  great  honor, 
and  his  remains  placed  in  a  mausoleum,  as 
befitted  the  rank  of  an  honored  official  of  a 
great  nation.  The  clearing  of  the  mystery  had 
relieved  the  Chilean  Government  of  serious 
humiliation  and  embarrassment.  Attention  na- 
turally turned  to  the  unostentatious  man  who, 
by  careful  observation,  had  been  instrumental  in 
clearing  up  the  international  disgrace.  What 
could  the  government  do  for  him?  He  asked 
nothing  for  himself,  but  suggested  that  he  had 
long  possessed  an  ambition  to  build  a  model 
dental  college  for  Chile.  The  Chilean  Govern- 
ment asked  him  to  present  his  plans,  and  the 
final  result  was  the  establishment  of  the  thor- 
oughly equipped  institution  that  we  visited  to- 
dav.  We  received  a  hearty  welcome  from  this 
"Sherlock  Holmes,"  Dr.  Jerman  Valenzuela,  the 
Dean  of  LaEscuela  Dental,  who  has  every  reason 
to  be  proud  of  his  ideal  institution. 

XI.    A   DEMONSTRATION   OF   EFFICIENCY 

The  pace  for  many  days  had  been  a  fast  one. 
On  leaving  the  dental  chnic  in  Santiago,  Dr. 
Mayo,  who  is  always  considerate  of  his  asso- 
ciates, intimated  that  I  was  looking  rather 
peaked  and  suggested  that  I  return  to  the  hotel 
for  a  httle  rest,  as  our  afternoon  was  to  be  a 
strenuous  one.  This,  to  me,  was  a  welcome  sug- 
gestion. The'  officials  accompanying  us  sug- 
gested that  they  utilize  my  incapacity  to  give 
us  a  demonstration  of  their  municipal  service. 
The  city  has  developed  a  personal  service  organ- 
ization. Any  individual  in  distress  may,  in 
case  of  injury  or  sudden  illness,  call  for  aid  from 
any  public  telephone.  An  immediate  response 
is  accorded  in  the  form  of  an  auto  ambulance, 
with  a  medical  attendant.  We  were  fully  two 
miles  from  the  hotel.  I  enthusiastically  consented 
to  become  the  victim  for  the  experiment.  A  tele- 
phone call  was  made,  and  we  were  asked  to  time 
the  response.  In  less  than  five  minutes,  consid- 
erable commotion  was  evident  in  the  narrow 
street,  and  with  a  rush  an  attractive,  clean 
ambulance  landed  at  the  curb.  A  white-coated 
official  conducted  me  to  the  coach  and  placed 
me  upon  the  couch.  The  ambulance  turned  and, 
working  continuously  a  three-noted  siren  that 
could  be  heard  for  blocks  and  which  all  traffic 
is  bound  to  respect,  started  for  the  hotel  and 
arrived  within  the  prescribed  time — five  min- 
utes. It  was  a  wild  ride,  because  it  was  an 
official  demonstration,  and  the  importance  of 
time  on  this  occasion  seemed  to  be  thoroughly 
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appreciated  by  the  attendants.  However,  we 
reached  our  destination  without  kilUng  or  maim- 
ing any  people  or  dogs,  and  without  catapulting 
any  cathedrals  or  corner  drug-stores. 

The  Chileans  are  a  progressive  and  efficient  na- 
tion, and  this  is  obvious  to  the  casual  \'isitor. 
The  Chilean  Government,  Army,  Navy  and  Mu- 
nicipaUties  all  reveal  thorough  organization,  thrift, 
and  administrative  ability  of  the  highest  order. 
The  little  demonstration  referred  to  above  was 
a  practical  illustration  of  their  attention  to  detail. 

XII.    OUR   METHOD   OF   TRAVEL 

It  was  difficult  for  us  to  make  arrangements 
by  which  we  could  cover  the  necessary  territory 
and  return  within  the  reasonable  time  limit  of  not 
to  exceed  two  months.  We,  therefore,  took 
advantage  of  a  travel  tour  which  was  organized 
by  the  American  Express  Company,  and  the 
details  of  their  plan  were  so  generously  carried 
out  that  we  have  not  regretted  traveling  in  that 
way  rather  than  independently. 

Our  ship  was  the  "Ebro"  with  an  English 
crew  and  management.  This  eight  thousand- 
ton,  twin-screw  steamer  was  built  especially  for 
cruising  just  before  the  outbreak  of  the  war.  It 
was  thoroughly  well-equipped  for  tropical  travel, 
and  possessed  luxurious,  modern  conveniences. 

ITINERARY 

January  7,  Wednesday  —  Sailed  from  New 
York. 

January  13,  Tuesday  —  Kingston,  Jamaica. 

January  16  and  17 — Panama  Canal. 

January  22,  Thursday,  to  January  24,  Satur- 
day—  Callao,  the  port  for  Lima,  capital  of 
Peru. 

January  26,  Monday  —  Mollendo,  a  typical 
Peruvian  port. 

January  27,  Tuesday  —  Arica,  a  Chilean  port, 
popular  as  a  seaside  resort.  An  excursion  by 
rail  to  Tacna,  the  "  oasis  city." 

January  28,  Wednesday  —  Iquique. 

January  29,  Thursday  —  Antofagasta,  the 
port  through  which  most  of  the  products  of  the 
Chilean  nitrate  fields  are  shipped. 

January  31,  Saturday- — -Coquimbo. 

February  i,  Sunday,  to  February  14,  Saturday 
— Two  weeks  on  shore  with  visits  to  Valparaiso, 
Santiago,  thence  by  rail  over  the  Andes  to 
Buenos  -Aires,  LaPlata,  and  Montevideo,  on  the 
east  coast. 

February  14,  Saturday  —  Returned  by  rail  to 
Valparaiso. 

February  29,  Sunday  —  Through  the  Panama 
Canal. 


March  2,  Tuesday  —  Another  stop  at  King- 
ston. 

March  8,  Monday  —  Arrived  New  York. 

XIII.    OUR   HOSTS   OF   SOUTH   AMERICA 

The  Panama  Canal  has  brought  the  western 
coast  of  South  America — Lima,  Valparaiso,  etc. 
— within  fourteen  days  of  New  York  City, 
Chicago,  or  New  Orleans.  With  a  return  to 
normal  shipping  conditions  and  a  growing 
acquaintance  with  our  South  American  people, 
a  merchant  marine,  by  mutual  agreement,  will 
soon  develop  that  will  make  us  the  closest 
neighbors.  And  one  needs  to  visit  these  coun- 
tries but  once  to  appreciate  the  great  worth  and 
charm  of  these  neighbors. 

We  were  privileged  to  make  our  visit  under 
exceptional  circumstances.  We  were  practically 
official  guests;  but  in  the. busy  times  we  had 
an  opportunity  of  sitting  at  the  home  tables 
and  getting  an  insight  into  South  American  fam- 
ily life.  Everywhere  we  were  charmed.  The 
young  men  and  women,  the  sons  and  daughters 
of  our  hosts,  were  interesting  to  study.  In  their 
education  they  are  early  trained  in  the  arts,  in 
the  classics,  and  in  the  languages.  The  young 
women  cultivate  their  music,  and  on  a  number 
of  occasions  we  were  thoroughly  entertained  by 
the  daughters  of  the  families  playing  with 
unusual  skill  the  classics  of  Chopin,  Liszt,  and 
other  composers  with  thorough  ease  and 
enjojTnent.  The  young  men  are  ambitious,  and 
aU  of  the  young  men  and  women  have  either 
spent  a  year  or  two  in  European  travel,  or  are 
planning  to  do  so.  In  their  preparation  for  such 
travel,  they  have  almost  invariably  learned 
EngUsh  and  French.  And  while  in  the  past  they 
have  looked  almost  exclusively  to  Europe  as 
their  travel  ground,  they  are  now  talking  of 
America,  and  this  spirit  of  friendliness  and 
appreciation  for  the  United  States  is  material- 
izing rapidly  and  nothing  will  develop  their 
attitude  more  than  visits  by  us  to  their  coun- 
tries. We  must  lay  aside  our  provincial  airs  and 
cocksureness,  and  be  willing  to  broaden  out  as 
they  have  done,  learn  their  language  as  they 
have  learned  ours,  and  make  ourselves  worthy 
of  a  cosmopohtan  friendship. 

After  Ndsiting  a  few  of  these  wonderful  coun- 
tries, the  United  States  grows  smaller  in  one's 
estimation,  and  the  only  way  we  can  keep  it 
big  is  to  be  willing  to  broaden  out  as  citizens. 
Many  representatives  of  the  medical  profession 
of  South  America  will  visit  the  United  States  in 
the  next  few  months  and  years.  Let  us  look  to 
our  laurels  1     Remember  that  they  have  hospitals 


DR.  JUVENAL  DEXEGRI 

Professor  of  Otology,  Rhinology  and  Laryngology.  University  of  San  Marcos, 

Lima,  Peru;  Surgeon  to  Santa  .\na  Hospital;  President,  Sociedad 

de  Cirugla  del  Peni 


AMERICAN    rOT.LlT.F,    OF    SURGEONS 


541 


which  are  equal  to  our  best,  and  most  of  Ihem  are 
much  more  attractive.  Remember  that  each  of 
their  principal  countries  has  a  national  medical 
university  as  thoroughly  equipped  as  are  our  own, 
with  world-trained  faculties,  and  a  seven-year 
curriculum  as  compared  with  our  four-  and  five- 
vear  courses.  Remember  that  the  man  you  are 
entertaining  has  not  been  satisfied  with  the 
advantages  afforded  by  his  own  country,  but 
that  he  has  also  observed  the  best  in  France  and 
in  Germany.  Remember  that  you  are  associating 
with   a   man   from   a   countrv   where  a  classical 


education  is  the  pre-requisite  of  a  gentleman. 
The  United  States  now  has  the  opportunity  to 
enter  into  competition  with  the  countries  of  the 
world  as  a  medical-educational  center.  There 
is  but  one  way  to  make  good,  and  that  is  to 
utilize  our  great  resources  to  the  fullest  e.xtent 
and  to  do  it  with  the  realization  that  we  are  only 
one  of  the  many  nations  which  possess  unusual 
resources.  If  it  is  possible,  let  us  cultivate 
modesty,  and  the  best  way  to  do  that,  and  cer- 
tainly a^  pleasant  way,  is  to  visit  the  medical 
profession  of  South  .\merica. 
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THE    PROCESS    OF    HOSPITAL    STANDARDIZATION 


I^HE  minimum  standard  of  the  College  in  its 
hos])ital  program  is  now  familiar  to  a 
majority  of  the  physicians  and  surgeons  of 
the  continent  and  it  is  well  known  to  practically 
every  hospital  superintendent.  Further,  doctors 
and  superintendents  know  that  the  minimum 
standard  is  their  own  expression  as  to  the  first 
essentials  in  the  right  care  of  patients.  The  time 
of  discussion  has  gone  by  and  the  time  of  action 
has  arrived.  Some  details  of  this  action,  or  of 
the  process  of  standardization,  may  he  of  interest. 

On  the  map  appearing  on  the  opposite  page  are 
1667  black  and  white  dots.  These  mark  the  gen- 
eral hospitals  for  the  care  of  acute  diseases  in  the 
United  States  and  Canada.  Each  black  dot 
represents  a  general  hospital  with  a  capacity  of 
100  or  more  beds,  of  which  there  are  671.  Each 
white  dot  represents  a  hospital  of  from  50  to  100 
beds,  of  which  there  are  gg6. 

The  program  of  the  College  for  iq2o  is, 
through  its  staff  of  \-isitors,  to  explain  in  detail  to 
superintendents,  staffs,  and  trustees  of  these 
hospitals  what  the  minimum  standard  is,  what 
the  ]>roblems  are  which  arise  in  connection  with 
it,   and    what    the   practical   solutions    to   these 


problems  are  as  determined  by  experience  among 
hospitals.  F"urther,  the  visitors  are  to  collect 
exact  information  as  to  the  extent  to  which  each 
hospital  fullills  the  standard.  The  visitor's 
record  card  as  shown  below  illustrates  the  fash- 
ion in  which  this  information  is  gathered.  On 
the  face  of  the  card  the  visitor  reports  con- 
cerning staff  meetings,  case  records,  and  labora- 
tory service;  on  the  reverse  side  of  the  card,  con- 
cerning the  number  of  deaths,  autopsies,  facilities 
for  i^alhological  work.  General  notes  are  also 
included. 

At  the  present  time  there  are  seven  visitors  of 
the  College — all  men  with  medical  education — 
at  work  in  the  field.  One  is  now  in  Louisiana, 
one  in  South  Carolina,  one  in  New  Jersey,  another 
in  Michigan,  another  in  Ohio,  still  another  in 
Oklahoma,  and  two  in  Canada.  The  number  of 
tield  workers  is  to  be  increased.  The  work  of 
the  \isitor  is  to  be  helpful  and  constructive.  With 
this  policy  thoroughly  understood,  he  starts  on  an 
itinerary  planned  some  two  months  in  advance. 
The  hospitals  are  notified  in  advance  of  each 
visit.  On  visiting  a  hospital  the  man  in  the  field 
mails  a  daily  report  to  the  central  ofifice.    With 
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visitor..5.r.»..J'.«.  V«..Slpbe 


Hospital  . 
Address  . 


HosEltal. _ Capadty..  100..lSo9n .140 ) 

-:-riVirginia Type   General 


Internes . 


Grad 


Superintendent™ ..""""."' """*".■*.""....■*.•.**.• 


Affiliation .None^ 

STAFF  ORGANIZATION 


Pupil  nurses 


29 


I.  Dncs  Staff  meet  at  regular  intervals?  . 


Yes 


3.  Does  staff  consider  character  of  ^    ,  .fr  i  a  1 1 

work  relative  to  right  care  of  patients?.  ..r*f.fy...I'.*f.*.?'.^?.f.-l;.y.. 


If  so,  how  often? .Each,  month 4.  Is  the  pracUce  of  "division  of  fees"  permitted?  I?,9....?!.^ll^... 


II.    CASE  RECORDS 


Personal  History 

Physical    Examination... 

Working  Diagnosis 

Laboratory  Findings 

Treatment  or  Operation. 

Progress  Notes 

Final  Diagnosis 

Condition  on  discharge  .. 


III.    CLINICAL  LABORATORIES 


..«»... 
...+.. 


...+.., 
..-»... 


...+.... 
^ 


IN  HOSPITAL 


our  OF  HOSPITAL 


Chemical T? _. 

Bacteriological m^. 

Serological  ^ *|- 

Histological ^^. 

Radiographic ^^. 

Fluroscopic !lJ*. 

Head  Lab.  Technician:  Trained.., ^T..  Full-Time....*T" --  Part-Time. 

X-Ray  Lab. Technician;  Trained  .^...  FuU-Time.  ..^....  Part-Time 

Records  kept  in  lab.:     Pathological ff^. X-Rayl?^OOniplete 

Notes  ..??i.l5^...P!^.r.fe.V3. notes  ^^^^  Pull-time  Xray  and  laboratory  technicians; 

jr.ei>.Q.r.t5.f....and....op§.ratlonjshe  XP.r?V&r...w),rking._.Pn_percent 

Kg  filing  system,  records  kept  In  "boxes  In        latter  on  salary-  records  of  both  inadequate, 

pormD  basement,  LaboYatory  crowded. 
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this  (lail\-  rc])()rt  are  enclosed  cards  with  the  in- 
formation gathered  at  each  of  the  hospitals.  At 
the  end  of  each  week  the  visitor  also  sends  to  the 
College  a  letter  which  covers  in  minute  detail  the 
results  of  his  week's  effort.  He  reports  especially 
suggestions  of  value  which  he  has  received,  and 
he  gives  any  information  which  in  his  opinion 
will  make  for  the  betterment  of  the  work. 

Busy  superintendents,  busy  doctors,  and  busy 
trustees  are  cordial  in  their  co-o])eration.  As  one 
doctor  put  the  matter:  "It  is  wise  that  we  lead 
now  in  a  program  for  the  better  care  of  patients 
rather  than  to  be  forced  later  by  the  public  to 
follow  in  such  a  program." 


The  following  extract  taken  from  the  instruc- 
tions issued  to  each  hospital  visitor  tells  its  own 
story: 

"The  visitor  is  to  collect  facts  and  he  is  to 
collect  facts  only  with  the  good  will  and  approval 
()f  the  respective  hospitals.  His  mission  is  busi- 
ness. He  is  not  a  detective,  an  unbidden  critic, 
nor  a  social  caller.  He  is  not  to  make  comparisons 
of  one  institution  with  another.  He  is  to  be  help- 
ful and  conslructi\'e.  The  success  of  his  visit  will 
depend  much  upon  his  sincerity.  He  must 
believe  in  his  work.  The  visitor  who  is  unwelcome 
has  in  all  probability  not  wisely  handled  the 
situation." 
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JAUNDICE  AND  ITS  SURGICAL  SIGNIFICANCE' 

liv  C.  H.  MAVO,  M.IJ.,  F.A.C.S.,  Rochester.  JIixxesota 


JAUNDICE  as  a  symptom  of  disease  may 
present  a  very  serious  problem  in  tracing  its 
cause.  In  approximately  50  per  cent  of  the 
cases  seen  the  absorption  of  bile  is  due  to 
obstruction  of  the  common  duct  by  gall-stone; 
in  20  per  cent  of  all  cases  it  is  due  to  absorp- 
tion of  bile  in  the  liver,  or  infective  or 
catarrhal  jaundice  without  duct  obstruction. 
Most  of  the  latter  cases  occur  in  children  and 
young  persons,  just  enough  occurring  in 
middle  age  and  later  to  make  a  differential 
diagnosis  necessary,  as  attacks  of  pain  some- 
times accompany  this  infectious  disease  or  the 
patients  actually  have  gall  bladder  disease. 

It  is  not  my  intention  to  discuss  the 
diagnosis  of  the  various  causes  of  jaundice, 
but  to  consider  the  treatment  of  obstructive 
jaundice  in  cases  in  which  the  patient  is  on 
the  table,  the  abdomen  is  open,  and  jaundice 
is  either  present,  or  the  patient  is  having  a  free 
interval  between  recurring  attacks.  The 
surgeon  must  have  in  mind  the  fact  that 
jaundice  is  an  essential  feature  of  several 
conditions,  and  that  it  is  an  indication  of 
serious  disease  in  the  majority  of  cases.  The 
idea  that  jaundice  may  be  a  symptom  in 
fairly  normal  persons  over  long  periods 
evidently  came  about  from  the  observation 
of  hamiolytic  acholuric  jaundice  caused  by 
splenomegaly,  a  surgically  curable  disease, 
sometimes  complicated  with  gall-bladder  dis- 
ease and  stones.  From  5  to  8  per  cent  of  the 
cases  of  jaundice  are  due  to  serious  infection 


of  the  gall-bladder,  possibly  gangrene,  with  or 
without  stones;  they  are  usually  accompanied 
by  a  degree  of  pancreatitis  with  marked 
swelling  of  the  lymph  glands  on  the  three 
ducts;  all  persons  have  one  on  each  duct,  but 
no  one  more  than  two.  The  liver  is  congested 
and  dark ;  the  ducts  are  slightly  enlarged  and 
contain  much  l^occulent  material  which  is 
also  found  in  the  gall-bladder  in  which  stones 
are  usually  present. 

Jaundice  from  cancer  presents  a  very 
serious  problem,  although  it  represents  but  15 
per  cent  of  the  cases  seen;  one-half  of  these 
are  from  cancer  of  the  liver,  the  other  half 
from  cancer  of  the  pancreas,  or  the  gall- 
bladder, and  ducts.  Patients  with  cancer  of 
the  pancreas  or  in  the  ampulla  of  Vater  may 
be  relieved,  often  for  many  months,  by  short- 
circuiting  the  obstructed  area.  We  have  not 
had  a  permanent  cure  from  transduodenal 
extirpation  of  tumor  of  the  ampulla;  and  it 
must  be  admitted  also  that  it  is  sometimes 
difficult  positively  to  determine  whether 
the  hardening  of  the  pancreas  causing  ob- 
structive jaundice  is  of  a  mahgnant  or  of  an 
inflammatory  nature.  Jaundice  from  cirrhosis, 
with  ascites  usually  present,  occurs  in  about 
8  per  cent  of  cases.  The  old  classification 
made  by  Courvoisier  still  remains  a  true 
observation,  in  which  in  about  84  per  cent 
of  the  cases  of  stone  in  the  common  duct  the 
gall-bladder  was  shrunken  or  atrophied; 
while  in  q2  of  100  cases  of  obstruction  due  to 
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lesions  in  the  ampulla  or  pancreas  or  other 
conditions,  the  gall-tjladder  was  dilated  or 
enlarged;  in  the  remaining  8  cases  it  was 
either  normal  or  atrophic. 

In  casesof  chronic  jaundice  with  obstruction 
the  distended  gall-bladder  and  ducts  are  often 
tilled  with  a  clear  mucoid  fluid,  indicating,  I 
beheve.  that  the  power  of  the  mucous  gland 
to  secrete  the  less  absorbable  mucus  which 
fills  the  ducts  is  greater  than  the  power  of  the 
liver  to  secrete  bile,  and  forces  the  liver  with 
its  lower  blood  pressure  to  absorb  the  bile. 
In  cases  of  late  operation  at  which  the  so- 
called  white  bile  is  found,  failure  of  the 
power  of  biliary  excretion  to  appear  within  a 
day  or  two  following  the  operative  drainage 
is  a  most  unfavorable  symptom.  Long  con- 
tinued jaundice  slows  the  coagulation  time 
of  blood;  as  a  rule  if  the  coagulation  time  is 
under  lo  minutes  it  is  not  of  serious  moment, 
but  a  lo  to  25  minute  period  is  not  uncommon, 
and  in  some  cases  the  blood  will  not  coagulate 
in  an  hour.  Patients  in  whom  the  blood 
leaves  the  vessels  as  shown  by  numerous 
subcutaneous  h;emorrhages  should  be  medical 
cases  until  improvement  occurs  before  surgery 
is  indicated.  Calcium  has  been  given,  with 
questionable  relief,  to  reduce  the  delayed 
coagulation  time  of  patients  with  chronic 
jaundice  who  are  being  prepared  for  operation. 
The  best  measure  in  cases  with  12  minutes  or 
more  coagulation  time  is  the  transfusion  of 
acceptable  human  blood.  Patients  whose 
coagulation  time  is  greatly  reduced  are  given 
one  transfusion  and  the  blood  is  tested  the 
next  day.  If  improvement  is  marked  opera- 
tion is  performed,  but  if  improvement  is  slight 
transfusion  is  repeated  just  preceding  the 
operation,  and,  if  there  is  haemorrhage  during 
the  next  few  days  transfusion  is  again  repeated 
with  occasional  benefit. 

If  the  gall-bladder  shows  marked  evidence 
of  disease,  especially  in  cases  of  stone  in  the 
common  duct,  a  cholecystectomy  is  performed. 
After  removal  of  the  gall-bladder  the  cystic 
duct  is  split  through  into  the  common  duct  to 
permit  of  an  exploration;  here  the  pliable 
metal  spoons  and  bulb-tipped  probes,  and  the 
Gusse  fenestrated  stone  forceps  of  various 
sizes  are  useful.  In  the  rare  instances  in  which 
the  gall-bladder  has  already  been  removed  a 


more  favorable  location  than  the  cystic  duct 
area  can  be  selected.  In  more  severe  infection 
with  degrees  of  gangrene,  the  gall-bladder 
should  be  removed  unless  the  serious  condition 
of  the  patient  makes  haste  imperative;  then 
it  is  drained  with  or  without  drainage  of  the 
common  duct,  depending  on  whether  or  not 
bile  flows  from  the  gall-bladder. 

In  such  cases  the  gall-bladder  is  split  on 
each  side  with  scissors  from  top  to  bottom, 
one-quarter  of  an  inch  from  its  attachment  to 
the  liver.  The  free  flap  is  turned  downward, 
exposing  the  obstructing  stone  in  the  cystic 
duct;  the  duct  is  clamped  in  forceps  and 
divided.  The  mucous  membrane  remain- 
ing on  the  liver  attachment  readily  peels 
off,  leaving  the  outer  layer  of  the  gall- 
bladder for  protection  since  if  this  should  be 
peeled  off  serious  hjcmorrhage,  difficult  to 
control,  may  result.  Suturing  such  a  liver 
adds  to  the  infective  condition,  for  the  liver 
structure  does  not  permit  of  drawing  sutures 
sutliciently  tight  to  check  serious  haemorrhage 
from  its  surface;  this  is  one  of  the  reasons 
why  cholecystostomy  has  been  made  in  some 
cases.  A  knowledge  of  the  size  of  the  various 
ducts  is  quite  essential;  in  a  healthy  person  the 
lumen  of  the  cystic  duct  is  about  one-eighth 
of  an  inch  and  the  lumen  of  the  common  duct 
about  one-sbith  of  an  inch.  When  it  is  only 
a  little  enlarged  and  with  jaundice  present 
infection  is  the  essential  factor.  A  gall- 
bladder which  has  been  rendered  functionless 
by  nature,  disease,  or  operation  causes 
dilatation  above  the  normal  of  the  common 
and  hepatic  ducts.  A  serious  and  not  un- 
common cause  of  jaundice  is  the  too  radical 
extirpation  of  the  gall-bladder  and  cystic 
duct  and  section  of  the  common  duct  in 
cases  in  which  jaundice  was  not  a  pre\dous 
symptom,  and  in  which  the  hepatic  duct  is 
mistakenly  ligated  for  the  cystic;  primary 
jaundice  and  later  a  prolonged  biliary  fistula 
result,  following  which  intermittent  closure 
leads  to  intermittent  jaundice.  In  such  cases 
if  the  condition  is  not  recognized  immediately 
and  very  early  union  eft'ected  by  means  of  a 
Sullivan  T-tube  the  common  duct  undergoes 
atrophy  and  cannot  be  utilized  again.  The 
eft'ort  to  secure  delivery  of  bile  from  direct 
incision  of  the  liver  or  by  trocar,  tapping  a 
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dilated  duct,  is  a  last  resort  from  which  relief 
is  only  temporary,  and  if  unsuccessful  life  is 
possibly  shortened  by  free  haemorrhage. 

Jaundice  in  which  the  head  of  the  pancreas 
shows  marked  hardness,  lobulation,  and 
increase  in  size,  requires  most  careful  con- 
sideration. If  the  gall-bladder  is  distended 
the  condition  is  due  cither  to  pancreatitis  or 
to  a  malignant  change,  since  the  pancreas,  as 
Opie  has  shown,  surrounds  the  common  duct 
in  32  per  cent  of  persons  sufificiently  to  make 
obstruction  possible  by  pressure  Obstruction 
from  swelling  at  the  tip  of  the  ampulla  may 
cause  a  pancreatitis  by  forcing  bile  through  the 
major  duct  of  Wirsung  back  into  the  pancreas 
and  out  of  the  duct  of  Santorini.  The  pan- 
creas, in  its  development,  is  evidently  pre- 
pared for  such  emergencies  since  all  the  ducts 
of  the  organ  open  into  the  lumen  of  the 
larger  ducts  by  passing  along  its  wall  for  some 
distance.  The  closure  of  the  ducts  is  caused 
by  tension,  which  is  nature's  method  of 
protecting  all  important  ducts,  such  as  the 
salivary  and  common  ducts,  and  the  ureters 
near  their  exits,  as  was  shown  by  Coflfey. 

A  careful  examination  of  the  pancreas  in  all 
cases  of  gall-bladder  disease  or  surgical 
gastric  disease  indicates  that  the  pancreas  is 
secondarily  involved  by  infection  following 
gall-bladder  disease  more  frequently  than  has 
been  supposed.  When  secondary  infection  of 
the  pancreas  is  a  marked  feature  of  gall- 
bladder disease,  it  may  be  advisable  to  provide 
drainage  from  the  common  duct,  but  usually 
the  gall-bladder  may  be  looked  on  as  a 
primary  focus,  and  should  be  removed.  In 
most  of  the  simple  obstructions  due  to  stones 
in  the  common  duct,  effective  drainage  is 
established  after  removal  of  the  stones  by 
means  of  the  Robson  tube  passed  into  the 
opening  of  the  common  duct  and  up  into  the 
hepatic  duct.  The  tube  is  held  by  a  line  catgut 
suture  as  it  emerges  through  the  common  duct 
incision.  The  suture  serves  also  to  close  the 
opening  about  the  drain.  In  cases  of  obstruc- 
tion associated  with  distention  of  the  gall- 
bladder, short-circuiting  is  best  done  by 
attaching  the  gall-bladder,  after  it  has  been 
emptied,  to  the  duodenum.  An  opening  one- 
half  inch  in  diameter  is  made  in  the  fundus 
of  the  gall-bladder,  the  peritoneum  is  denuded 


Fij;.  I.  (a)  Sullivan  tube  for  common  duct  drain;  (b) 
buried  tube  (C.  H.  Mayo)  for  uniting  hepatic  duct  to 
stomach  or  duodenum. 


for  about  one-quarter  of  an  inch  from  the 
opening;  it  is  then  passed  for  one-quarter  of  an 
inch,  through  an  incision  at  a  conveniently 
near  point,  into  the  lumen  of  the  duodenum. 
Such  openings  prove  more  permanent  than  the 
margin-to-margin  union  of  the  opening  in  the 
gall-bladder  to  the  opening  in  the  duodenum. 
In  some  cases  with  elongated  cystic  duct  the 
gall-bladder  is  removed  down  to  its  pelvis,  and 
this  is  passed  through  an  opening  in  the 
duodenum  which  is  then  sutured  around  the 
cystic  duct  (Fig.  i). 

Probably  the  most  desperate  and  difficult 
cases  of  jaundice  to  deal  with  are  those  which 
follow  extirpation  of  the  gall-bladder  and 
unintentional  division  of  the  common  duct. 
The  distended  hepatic  duct  is  searched  for, 
usually  among  the  adhesions  of  from  two  to> 
four  previous  operations,  or  the  temporary 
discharging  fistula  leading  to  the  hepatic  duct 
is  followed.    In  cases  in  which  the  end  of  the 


548 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


Soa-r  3Lt   s^"te  oj^  ^^'•'-  bl-a,oLdec 


SLlk 


Hepa-tCc    dixc'fc 
Du.ocLen,a.L     ■nau.cosa. 


Fig.  2.     Preparalion  for  anastomosis  of  hepatic  duct  and  duodenum. 
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hepatic  duct  is  found  opposite  the  duodenum 
or  opposite  the  pyloric  ring,  the  pylorus 
and  duodenum  are  also  mobilized  and  the 
union  is  made  to  the  duodenum;  this  is  the 
preferable  method.  Often  the  prepyloric 
region  of  the  stomach  is  found  adherent 
beside  the  opening  of  the  duct.  In  such  cases 
it  is  best  to  disturb  the  adhesions  as  little  as 
possible  and  to  anastomose  the  hepatic  duct 
to  the  prepyloric  portion  of  the  stomach. 
To  maintain  this  opening  until  nature  con- 
tracts the  tissues,  developing  firm  union  and  a 
mucous-lined  tube,  it  is  only  necessary  to  unite 
the  end  of  the  duct  to  the  mucosa  of  the 
stomach  or  bowel  (Fig.  2). 

To  facilitate  this  I  have  devised  a  drain 
which  has  proved  most  efficient  and  is  made 
by  cutting  off  the  bell  end  of  an  ordinary 
male  catheter,  slipping  two  small  rings  cut 
from  the  next  larger  sized  catheter  over  the 
smaller  part  of  the  tube,  and  gluing  these 
rings  with  rubber  cement.  This  little  drain, 
varying  in  length  from  one  anfl  one  half  to 


two  and  one-fourth  inches,  is  passed  bell  end 
upward  into  the  hepatic  duct,  which  has  been 
loosened  for  a  short  distance.  The  catheter 
drain  is  sutured  to  the  end  of  the  hepatic  duct 
and  an  opening  is  made  into  the  bowel  or 
stomach  through  which  the  lower  end  of  the 
drain  is  passed,  the  lower  ring  catching  in  the 
wall  of  the  bowel  or  stomach  and  the  second 
ring  just  inside  the  end  of  the  hepatic  duct;  the 
outer  wall  of  the  stomach  or  bowel  is  sutured 
around  the  end  of  the  hepatic  duct  and 
protected  by  gastrohepatic  or  gastrocolic 
omentum  adjusted  around  the  anastomosis  by 
sutures.  The  rings  on  the  tube  may  hold  it  in 
place  for  as  long  as  several  months,  or  until 
the  contraction  has  relaxed  and  the  mucous 
membrane  of  the  duct  is  united  to  the  lumen 
of  the  bowel  or  stomach.  In  cases  in  which 
this  union  to  the  stomach  is  made  all  the  bile 
passes  into  the  stomach,  but  this  is  of  no 
serious  consequence  and  does  not  give  any 
distressing  symptoms  (Fig.  3). 

During  the  years  1016.  iqiy.and  1918,  in  13 
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Fig.  3.     SulurinK  partially  completed;  tube  in  place. 


cases  seen,  it  was  necessary  to  unite  the 
hepatic  duct  either  to  the  duodenum  or  to  the 
stomach;  two  of  the  patients  died.  Jaundice  is 
a  late  symptom  of  gall-stone  in  the  majority  of 
cases,  the  result  of  neglect  to  recognize  the 
condition  or  to  advise  operation  in  the  pre- 
ventive period.  The  mortality  following 
cholecystectomy  in  the  treatment  of  cholecys- 
titis with  or  without  stones  is  low,  only  i  .8 
per  cent  in  2460  operations  performed  during 
the  period  of  three  years.  There  were  3,57  cases 
in  which  cholecystectomy  and  choledochotomy 
were  both  done,  with  a  mortality  of  ^ .  2  per 


cent.  In  a  group  of  36  cases  of  very  serious 
obstruction  and  malignancy,  cholecystostomy 
and  choledochotomy  were  done  with  a  mortali- 
ty of  16.6  per  cent.  Choledochotomy  alone 
was  done  in  a  somewhat  similar  group  of  47 
cases,  with  a  mortality  of  15  per  cent.  If  all 
the  choledochotomies  are  grouped  together, 
however,  the  mortality  in  the  420  cases  is 
but  5 . 7  per  cent,  too  high  a  mortality  for 
simple  cases  of  stone  and  obstruction,  and 
too  low  for  the  late  and  comphcated  cases, 
including  the  cancers.  Stones  were  found 
in  the  common  duct  in  274  of  the  420  cases. 
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THE    LATE   TREATMENT   OF    GUNSHOT   WOUNDS    OF   THE   HEAD' 

By  H.  H.  KERR.  M.D.,  CM.,  F.A.C.S.,  Washington 

Formerly  Lieutenant-Colonel,  M.C..  U.  S.  A. 


OF  the  vast  amount  of  good  that  war 
surgery  can  contribute  to  civil  surgery, 
there  is  perhaps  nothing  more  striking 
than  the  results  obtained  in  the  treatment  of 
head  injuries  complicated  with  paralysis. 
The  cases  with  wounds  of  the  skull  involving 
the  brain  present  two  types  of  disability: 
one,  from  the  skull  defect,  per  se,  and  the  one 
from  the  injury  of  the  underlying  tissue. 
Therefore,  the  treatment  of  these  cases  will 
be  considered  under  two  distinct  heads,  sur- 
gical and  neurological. 

Surgery  can  only  repair  the  mechanical 
defect  and  its  immediate  results.  All  of  the 
cases  present  to  a  greater  or  less  degree  the 
"defect  syndrome."  They  are  morose,  re- 
tiring, and  avoid  their  fellows.  They  suffer 
more  or  less  from  headache.  Stooping  over 
or  turning  suddenly  will  produce  dizziness. 
Loud  noises  are  extremely  irritating.  Ex- 
posure to  the  sun  produces  headache  and 
prostration.  Perhaps  the  fear  of  injury  and 
knowledge  of  incomplete  protection  to  their 
brains  contribute  to  this  characteristic  train 
of  symptoms.  There  is  a  definite  disability 
from  skull  defect  that  is  absolutely  independ- 
ent of  any  accompanying  neurological  lesions. 

The  defect  syndrome  can  be  improved  or 
cured  by  the  correction  of  the  cranial  defect. 
Various     types     of     operations     have     been 


suggested;  from  the  use  of  metal  or  other  plates 
to  osteoplasties  of  one  kind  or  another.  In  the 
Neurosurgical  Section  at  the  Walter  Reed 
General  Hospital,  we  adopted  the  osteoperio- 
steal graft  of  Delangeniere.  We  have  modi- 
fied it  in  two  particulars.  First,  we  prefer 
operation  under  local  aniesthesia  in  the  head- 
high  position.  This  materially  reduces  haem- 
orrhage and  lessens  the  bulge  of  the  ac- 
companying cerebral  hernia.  The  patients 
stand  the  chiseling  not  only  of  the  defect 
but  in  the  cutting  of  the  graft  remarkably 
well.  We  have  also  changed  the  original  tech- 
nique in  that  we  sew  the  graft  to  the  peri- 
cranium with  the  bone  surface  inward.  In 
this  way  we  feel  that  the  requirements  of 
successful  bone  grafting  are  best  obtained, 
i.e.,  a  fresh  autoplastic  graft  fixed  in  place 
with  the  bone  of  the  graft  in  contact  with 
living  bone.  The  operation  should  be  delayed 
for  at  least  3  months  after  healing.  In  cases 
with  osteomyeletis  of  the  skull,  it  is  better 
to  delay  the  bone  graft  to  at  least  6  months 
after  healing  of  the  wound. 

The  results  have  been  eminently  successful. 
No  graft  has  failed  to  live  and  only  one  has 
not  become  solid  within  4  months.  In  that 
case  osteogenesis  appears  to  be  progressing 


Fig.  I.     Large  cranial  defect  with  spastic  hemiplegia.  Fig.  2.     Defect  of  frontal  bone  with  e.\treme  depres- 

repaired  with  osteoperiosteal  graft  taken  from  opposite       sion,    repaired    with    osteoperiosteal    graft    taken    from 
side  of  head.     Graft  solid  in  4  months.  tibia. 

'Read  before  the  Southern  Surgical  Association.  New  Orleans.  December,  iqiq. 
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Fig.  4.     Operation,  first  step, 
per  cent  novocaine. 


Subglial  injection  of   i 


Fig.  5.     Operation,  second  step.     Exposure  of  bone  de- 
fect and  freshening  edges  with  chisel. 


from  the  periphery,  and  a  successful,  though 
depressed,  correction  is  expected. 

The  effect  on  the  patients  is  most  encourag- 
ing. They  become  bright,  active  men,  who 
resume  their  normal  place  among  their 
fellow-soldiers  and  attack  the  problems  of 
re-education  with  a  hopeful  vigor.  Their 
dizziness  is  relieved.  The  headache  disappears 
in  the  majority  of  cases.  The  graft  protects 
them  from  the  irritation  of  loud  noises  and 
the  heat  of  the  sun. 

Although  the  question  as  to  whether  a  skull 
defect  should  be  repaired  or  not  may  still  be 
debated,  we  feel  from  our  personal  experience 
that  it  is  settled  in  favor  of  the  repair. 

As  to  the  treatment  of  the  neurological 
complications  of  gunshot  wounds  of  the  head 
we  have  followed  the  works  of  Shepherd 
Ivory  Franz,  scientific  director.  Government 
Hospital  for  the  Insane.  Dr.  Franz  has 
kindly  visited  our  clinic  and  given  us  the 
benefit  of  his  personal  advice  on  many  oc- 
casions 

The  first  requirement  in  these  cases  is  a 
thorough  study  by  a  competent  neurologist. 
On  the  basis  of  his  diagnosis  the  treatment  is 


prescribed.  In  the  cases  of  gross  spastic  pa- 
ralysis, daily  massage  and  splinting  is  in- 
stituted at  first.  The  masseuse  is  instructed 
gradually  to  stretch  each  contracted  muscle. 
The  overstretched  extensors  are  treated  by 
massage  and  deep  transverse  percussion.  The 
massage  is  accompanied  by  passive  exercises 
with  special  attention  to  extension  to  over- 
come the  continued  flexion.  Splints  which 
overcorrect   the   contractions   mav  be  worn 


Fig.  3.     Frontal  delect  repaired   with  osteoperiosteal 


gratt. 
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Fig.  6.  Operation,  third  step.  Linen  pattern  of  defect 
cut  and  laid  on  neighboring  pericranium  as  a  guide  to 
chiseling  off  osteoperiosteal  graft. 

intermittently.  The  massage  and  passive 
exercises  are  employed  to  make  possible  the 
voluntary    use    of    the    extensors    in    simple 
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Fig.  8.     Operation,  fifth  step. 
24  hour  drainage. 


Closure  of  wound  with 


Fig.  7-     Operation,   fourth  step, 
over  defect  bone  surface  inward. 


Graft  being  sutured 


movement.  In  certain  cases,  voluntary  move- 
ment could  not  be  obtained  for  some  weeks, 
but  in  all  cases  it  was  eventually  brought 
about.  At  a  very  early  date  the  patients  are 
gotten  out  of  bed  and  urged  to  walk.  During 
this  early  period,  a  right  angle  stop  splint  has 
to  be  worn  on  the  ankles  to  permit  locomotion. 
Crutches  and,  later,  canes  are  necessary,  but 
their  use  is  soon  discouraged  and  the  patient 
made  to  walk  by  himself,  no  matter  how  awk- 
wardly or  slowly  he  does  it. 
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Chart  I.    C.  L.,    Gunshot  wound  of  head. 
Chart  shows  dorsiflexion  of  left  ankle. 


Hemiplegia. 
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Chart  2.  DeM..J.  Gunshot  wound  of  the  head.  Hemi- 
plegia.    Showing  strength  of  right  anterior  deltoid. 

Under  such  a  regime  the  bed  ridden  par- 
alytics were  soon  up  and  around  the  wards. 
The  cases  were  then  given  re-educative  ex- 
ercises of  a  competitive  nature  or  in  game 
form.  Each  movement  must  be  considered 
in  the  Hght  of  its  three  components:  its 
extent,  its  force,  and  its  time.  The  exercises 
aim  to  produce,  first,  extent  of  motion;  later, 
force;  and  finally,  rapidity.  When  all  three 
have  been  brought  to  normal  an  accurate 
motion  has  been  produced. 

Stepping  over  a  string  standard,  kicking  a 
basket-ball  at  a  target,  dropping  a  tennis 
ball  into  a  basket  are  t%-pes  of  the  exercises 
employed. 
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Chart  3.  Same  case  as  in  Chart  i,  showing  fle.xion  of 
right  elbow. 

The  game  idea  and  the  sense  of  com- 
petition is  made  an  integral  part  of  the  re- 
education. To  this  end  scores  are  kept  of  the 
different  exercises  and  games  in  which  the 
patients  take  part.  For  instance,  a  man's 
abiHty  to  stretch  his  arm  up  the  waU,  or  to 
release  a  tennis  ball  into  a  basket  a  certain 
number  of  times  in  a  given  time,  is  measured 
from  day  to  day  and  compared  to  like  efforts 
of  his  fellow-patients.  A  game  of  base-ball 
is  played  every  day  by  all  the  patients  to- 
gether. It  is  most  interesting  to  watch  one 
of  these  games.  Xo  matter  how  awkward  a 
motion  may  be  performed  under  the  stimulus 
of  the  game  the  patients  somehow  seem  to  be 
able  to  make  hits  and  score  runs,  apparently 
forgetting  their  disability  in  the  effort. 

In  addition  to  the  scores  of  their  exercises, 
each  patient  is  measured  as  to  his  extent, 
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Chart  4.  R.,J.  Gunshot  wound  of  head.  Hemiplegia. 
Chart  shows  the  number  of  times  ball  was  released  in  one 
minute. 


Chart  5.     Same  case  as  in  Chart  4.  Showing  number  of 
seconds  consumed  in  running  >o  meters. 
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Chart  6.     Same  case  as  in  Charts  4  and  5.  Chart  shows 
flexion  of  right  knee. 

strength,  and  speed  of  movement  at  least  once 
a  fortnight.  The  results  of  these  measure- 
ments are  charted  graphically  and  tacked  to 
the  wall  where  each  patient  may  not  only  see 
his  own  progress,  but  the  progress  of  his 
fellow  patients.  In  addition  to  the  moral 
stimulus  that  these  charts  give  the  patient 
himself,  they  are  an  invaluable  guide  to  the 
therapy.  Thus  particular  attention  is  paid 
to  that  movement  which  shows  the  least 
improvement.  In  this  way,  one  group  of 
muscles  is  brought  back  toward  normal  as 
soon  as  another,  and  substitution  of  movement 
does  not  occur.  As  improvement  progresses  ex- 
ercises which  educate  the  time  and  the  ac- 
curacy of  each  movement  are  instituted. 
When  the  patient  can  grasp  a  pencil  he  is  made 
to  practice  drawing  a  circle,  then  a  square, 
and  thus  gradually  is  taught  to  write  again. 


Chart  7.     Same  case  as  in  Charts  4,  5  and  6,  showing 
flexion  of  right  elbow. 


Cases  with  gross  defects  and  destruction  of 
the  motor  cortex  gradually  acquire  all  the 
movements  which  they  have  lost.  As 
Dr.  Franz  says:  "We  must  therefore  look  on 
the  different  forms  of  cerebral  paralysis  as 
exaggerated  difficulties  of  movement  and  not 
as  inabilities  to  move.  The  facts  show  that 
the  loss  of  certain  function,  because  of  cerebral 
destruction,  does  not  indicate  that  the  indi- 
vidual has  not  the  function  of  capacity  if 
suitable  conditions  of  stimulation  are  pro- 
vided. "  An  experience  with  a  large  number 
of  cases  of  cerebral  paralysis  most  strikingly 
demonstrates  that  much  more  can  be  done 
for  these  cases  than  is  commonly  supposed. 
With  proper  appreciation  of  this  fact  we 
should  be  able  to  re-educate  each  case  of 
traumatic  cortical  injury  to  a  degree  of 
practically  no  permanent  disability. 
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COXGEXITAL   EQUINOVARUS 

Report  ox  114  Cases' 
By  C.  F.  EIKEXBARV.  M.D.,  F.A.C.S.,  Spokaxe,  Washington 


IX  April,  1913.  the  writer  gave  a  report  in 
Northwest  Medicine  covering  36  cases 
of  congenital  equinovarus.  Those  36 
•cases  are  included  in  this  paper,  together  with 
78  other  cases.  The  number  refers  to  the  feet 
and  not  to  the  number  of  patients,  since 
obviously  each  foot  presents  its  own  problem. 

Twenty-two  of  the  cases  are  still  under 
treatment,  the  period  of  treatment  varying 
from  2  to  6  months.  Two  of  the  cases  oper- 
ated upon  within  the  past  6  months  were  of 
the  exaggerated  type,  requiring  a  cuneiform 
resection.  These  two  have  been  so  recently 
operated  upon  that  they  are  not  included  in 
this  report. 

Five  of  the  22  cases  coming  under  our  care 
during  the  last  6  months  are  being  treated 
by  the  gradual  process,  that  is.  molding  and 
plaster  supports.  Of  these  5,  3  are  entirely 
corrected  but  will  have  to  continue  with  the 
plaster  supports  for  at  least  6  months  longer. 
In  2  of  the  5  cases,  the  period  of  treatment 
has  not  been  long  enough  to  effect  a  complete 
correction  of  the  deformity. 

Counting  the  2  cured  cases  (Figs,  i,  2,  3, 
and  4)  mentioned  in  the  paragraph  relative 
to  the  22  cases  still  under  treatment,  we  have 
a  total  of  94  cases  on  which  we  can  make  an 
active  report. 


Twelve  cases  were  of  the  exaggerated  tj-pe 
in  adults  or  in  children  as  old  as  12,  necessi- 
tating extensive  cuneiform  resection  (Figs. 
I,  3.  5,  6,  9,  and  10).  Tw'o  of  these  (Figs.  9 
and  10)  are  still  wearing  casts.  Figure  11 
shows  the  condition  of  the  feet  after  the 
removal  of  the  first  cast  at  the  end  of  4  weeks. 
The  other  10  have  been  dismissed  as  cured. 
Figures  2.  4,  7.  8.  and  1 1  show  the  condition  of 
the  cases  after  the  cuneiform  resection.  Figure 
5  show's  a  deformity  in  one  little  girl  on  whom 
a  cuneiform  resection  was  done.  Note  that  in 
Figure  5  the  \iew  is  from  the  back  showing  the 
feet  pointing  almost  directly  backward. 
Figure  7  is  the  same  child,  the  picture  having 
been  taken  7  years  later.  Figure  8  is  a  brother 
to  the  girl  just  mentioned.  His  feet  were  of  the 
same  t\pe  as  his  sister's.  Unfortunately  the 
pictures  taken  of  the  brother  were  not  good. 
Both  of  these  cases  were  operated  upon  7 
j^ears  ago.  The  last  time  the  writer  saw  the 
brother  he  was  acting  as  a  caddy  on  the  golf 
course.  He  now  writes  that  he  has  finished 
high  school,  can  walk  all  day  without  tiring, 
and  can  take  part  in  sports  with  other  young 


Fig.  I  (at  left).     .\ge  22.    Severe  type.    Cuneiform  re-  Fig.  3  (at  left).     .\ge  12.    Severe  type.    Cuneiform  re- 

section, section  performed. 

Fig.  2.     Same  case  after  cuneiform  resection.  Fig.  4.     Same  case  after  resection. 

*  Read  before  the  Xorth  Pacific  Surgical  .Association.  December  12.  13.  igig. 
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Fig.  5  (at  left).    Age  6.    Posterior  view.    Note  that  the 
feet  point  almost  directly  backward.   Cuneiform  resection. 
Fig.  6.  Same  as  Figure  5. 


men.  Figure  i  is  a  picture  of  a  plaster  mode!, 
the  patient  being  a  girl  22  years  old,  with  a 
deformity  so  exaggerated  that  all  the  weight 
was  being  borne  on  the  outer  side  of  the  foot, 
as  would  be  indicated  by  the  large  bursa. 
She  was  operated  upon  in  June  of  this  year 
and  all  supports  were  discarded  in  October. 
She  can  now  wear  ordinary  shoes,  walks  with 
scarcely  a  limp,  and  can  dance  in  a  manner 
quite  satisfactory  to  herself.  Figures  3  and  4 
show  the  foot  of  a  boy  14  years  old.  In  this 
case  we  see  the  same  type  of  deformity  with 
the  same  large  bursa  as  shown  in  Figures  1,5, 
6,  and  10.  The  foot  in  this  case  was  exceed- 
ingly rigid.  He  was  operated  upon  in  July  of 
this  year  and  all  supports  were  discarded  in 
October.  He  wears  an  ordinary  shoe  and  can 
walk  with  scarcely  a  limp.  The  other  cases 
included  in  the  group  on  whom  a  cuneiform 
resection  was  performed,  are  cured,  the  period 
of  time  varying  from  4  to  8  years. 

Twenty -live  cases,  including  the  5  men- 
tioned as  still  under  treatment,  have  been 
treated  by  the  gradual  process  of  molding  and 
plaster  supports.  Excluding  the  5  cases  still 
under  treatment,  all  of  these  patients  are 
cured,  the  length  of  time  elapsing  since  the 
dismissal  of  cases  varying  from  2  years  and 
6  months  to  12  years.  Figure  12  shows  one 
of  these  cases  taken  at  the  time  of  starting  the 
treatment,  the  first  molding  having  been 
given  before  the  Spokane  County  Medical 
Association  in  the  spring  of  1908.  Figure  13 
shows  the  feet  at  the  present  time,  approx- 


Fig.  7  (at  left).  Same  child  as  in  Figures  5  and  6. 
-Vfter  cuneiform  resection. 

Fig.  S.  Brother  of  child  shown  in  Figures  5  and  6, 
Had  identical  condition  as  sister. 


imately  12  years  later,  a  result  that  is  all  that 
could  be  desired. 

Seventy-seven  cases  have  been  treated  by 
forcible  correction,  with  or  without  tenotomy 
of  the  Achilles  tendon.  Fifteen  of  this 
group  have  been  operated  upon  since  the 
middle  of  June  of  this  year  and  are,  therefore, 
still  wearing  plaster  casts.  All  of  the  15  are 
now  corrected,  and  we  are  now  merely  waiting 
for  a  sufficient  time  to  elapse  to  effect  a  per- 
manent cure.  One  case  in  this  group  had  an 
attack  of  infantile  paralysis  shortly  after 
being  dismissed  as  cured.  The  muscles 
involved  were  those  of  the  outer  side  of  the 
foot,  thus  causing  a  complete  relapse  into  the 
attitude  of  deformity.  Shortly  after  this 
the  writer  went  into  the  service,  and  the  foot 
is  still  uncorrected.  In  one  case  the  father 
became  disgusted  and  took  the  case  from 
under  the  writer's  care,  owing  to  the  fact  that 
he  had  been  told  that  the  foot  should  be 
entirely  well  within  a  year.  The  result  in 
this  case  is  unknown.  One  case  went  from 
under  the  writer's  care  about  6  months  after 
the  operation,  and  later  came  under  the  care 
of  Harry  Sherman,  of  San  Francisco.  The  re- 
sult in  this  case  as  shown  in  Figure  14  is 
quite  perfect,  and  no  one  seeing  the  boy 
walk  would  suspect  that  the  boy  ever  had  a 
club-foot.  One  case  disappeared  one  week 
after  the  operation  and  has  not  been  seen 
since.    One  case  died  of  scarlet  fever  before 
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Fig.  9.  Fig.  10.  Fig.  ir. 

Fig.  9  (at  left).    Age  9.     Severe  tj-pe.     Posterior  view.  Fig.  ri.   Same  case  as  in  Figures  9  and  10.  after  cunei- 

Fig.  10.     Same  case  as  Figure  q.  anterior  view.  form  resection. 


the  cure  of  the  club  foot  could  be  efYected. 
This  leaves  57  cases,  all  of  which  have  dis- 
carded all  retentive  apparatus,  the  period 
since  discarding  apparatus  varying  all  the 
way  from  :;:  months  to  11  years.  Six  out  of 
this  group  had  very  resistant  feet  and  were 
never  quite  entirely  overcorrected.  Those  6 
cases  have  only  fair  results.  The  feet  can  be 
dorsiflexed  to  a  position  at  right  angles  to  the 
leg.  but  cannot  be  brought  above  this  point,  a 
condition  that  is  not  conducive  to  a  good  foot. 
All  of  the  6  have  a  very  slight  degree  of 
pigeon  toe.  However,  the  results  in  the  6  cases 
are  such  that  the  parents  are  well  satisfied  and 
prefer  to  leave  the  children  as  they  are  rather 
than  to  subject  them  to  further  operative 
measures.  The  results  in  the  remaining  51 
cases  are  all  that  could  be  desired.  In  all  the 
cases  the  patients  have  good  walking  feet,  all 
walk  without  limping,  and  none  is  pigeon  toed. 
In  all  the  cases  no  one  would  be  able  to  tell 
that  equinovarus  formerly  existed.  Figure  15 
shows  one  of  these  cases  before  the  operation 
and  Figure  16  shows  the  foot  after  operation, 
the  second  picture  having  been  taken  4  months 
after  the  first.  Note  that  the  line  of  weight- 
bearing  falls  through  the  patella  and  through 
the  crest  of  the  tibia  and  the  base  of  the  sec- 
ond toe. 

TRE.^TMENT 

There  is  no  mystery  surrounding  the  cor- 
rection of  a  club-foot,  nor  are  the  surgical 
problems  at  all  difllcult.    Some  of  the  cases 


are  quite  resistant,  some  may  relapse  and 
have  to  be  done  over,  some  may  require  a 
cuneiform  resection,  but  all  of  them  may 
be  given  good  walking  feet.  In  spite  of  this, 
failures  are  quite  common.  Of  the  114  cases 
embodied  in  this  report,  60  had  had  previous 
operations  or  manipulations. 

The  writer  considers  that  there  are  three 
reasons  for  failure: 

1.  The  operator  fails  to  grasp  the  fact 
that  he  is  dealing  with  a  triple  deformity — 
equinus,  varus,  and  adduction  of  the  anterior 
part  of  the  foot. 

2.  The  deformity  is  not  over  corrected  and 
frequently  not  even  corrected. 

3.  The  retentive  apparatus  is  taken  off 
too  soon. 

In  considering  treatment,  it  might  be  well 
to  divide  the  cases  into  three  headings: 
namely,  mild  or  moderately  severe  cases  in 
young  babies;  mild  or  moderately  severe 
cases  past  6  months  of  age;  severe  cases  past 
the  sixth  year  of  life.  Naturally  the  periods 
of  time  mentioned  are  merely  suggestive. 
The  extent  of  the  deformity  and  the  dev^elop- 
ment  of  the  individual  should  be  the  de- 
ciding factors. 

MILD      OR      MODER.ATELY       SEVERE      CASES      IN 
YOUNG    B.\BIES — FIGURE   12 

In  this  type  the  correction  can  easily  I)e 
brought  about  by  the  gradual  method. 
The  foot  is  manipulated  at  intervals  of  from 
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Fig.  1 2  (at  left).  Ordinary  t>'pe  seen  in  infants. 

Fig.  13.    Same  case  as  in  Figure  12.    .A.fter  11  years.     Gradual  correction  by 
molding  and  plaster  casts.     No  anaesthetic  given  at  any  time. 


a  week  to  10  days,  a  plaster  cast  always  being 
applied  in  the  position  of  the  greatest  cor- 
rection. The  cast  should  extend  above  the 
flexed  knee  in  order  to  prevent  rotation,  to 
relax  the  gastrocnemius,  and  also  to  prevent 
the  child  from  kicking  off  the  casts.  Full 
correction  may  be  brought  about  by  this 
method  in  a  month,  it  may  take  several 
months,  and  it  may  fail  entirely,  depending 
upon  the  resistance  of  the  tissues  and  the 
skill  of  the  operator.  When  full  correction  is 
obtained,  the  foot  should  be  retained  in  a 
plaster  support,  usually  for  a  year.  Toward 
the  latter  months  of  treatment,  it  is  the 
writer's  custom  to  carry  the  cast  merely  to 
the  calf  line.  In  none  of  these  procedures  is 
an  anjesthetic  necessary. 

MILD    OR    MODER.JLTELY    SEVERE    C.A.SES    AFTER 
THE    SIXTH    MONTH 

Here  an  anesthetic  is  necessary.  The 
procedure  is  the  same  as  that  described 
above  except  that  the  correction  is  made  at 
one  sitting. 

The  foot  is  manipulated  until  it  is  flabby, 
and  the  varus  and  the  adduction  of  the 
anterior  part  of  the  foot  can  be  readily  over- 
corrected.  The  Achilles  tendon  is  then 
divided  subcutaneously  and  the  equinus 
corrected.  The  writer  has  never  found  it 
necessary  to  divide  any  of  the  structure 
along  the  inner  side  of  the  foot.  Here  again 
the  cast  is  carried  above  the  flexed  knee, 
and  for   the   same   reasons   as  given  above. 


A  year  or  more  is  usually  required  to  re- 
move all  tendency  to  revert  to  the  original 
deformity. 

SEVERE   C.^SES   .\FTER   SIX    YE.-VRS   OF   .AGE 

By  severe  cases,  the  writer  refers  to  the  tj^je 
as  shown  in  Figures  i,  3,  5,  6,  9,  and  10. 
Here  a  cuneiform  resection  gives  perfectly 
satisfactory  results  and  does  so  quickly. 
A  wedge  of  bone,  varying  from  a  half  inch 
to  an  inch  and  a  half  or  wider  is  taken  from 
the  mid-tarsal  region,  the  base  of  the  wedge 
being  along  the  outer  border,  the  thickness 
of  the  wedge  depending  entirely  upon  the 
amount  of  deformity,  enough  bone  being 
taken  out  easily  to  admit  of  complete  correc- 
tion. The  wedge  extends  through  the  entire 
width  of  the  bony  structure  of  the  foot.  Two 
or  three  kangaroo  stitches  are  passed 
through  the  two  bony  sides  and  the  raw 
areas  of  bone  securely  sutured.  The 
Achilles  tendon  is  usually  divided,  although 
not  always.  Owing  to  the  extensive  work 
done,  the  length  of  time  required  to  eft'ect 
a  cure  is  much  shorter  than  with  the  more 
conservative  method.  Six  months  is  usu- 
ally sufficient  time  to  bring  about  a  com- 
plete cure,  and  in  many  instances  the  cure 
may  be  brought  about  in  3  or  4  months, 
as  was  the  case  in  Figures  i  and  3.  The 
operation  is  only  suitable  in  the  severe 
cases  as  in  Figures  i,  3,  5.  6,  g,  and  10. 

As  a  final  point  in  the  cure  of  congenital 
equinovarus,  the  writer  would  like  to  empha- 
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Fig.  14- 


Fig.  14.  End-result  ol  case  that  passed  from  the  writer's 
care.    Case  finished  by  Harry  Sherman,  of  San  Francisco. 

Fig.  15.  Usual  type.  Treated  by  stretching  and  tenotomy 
of  Achilles. 

Fig.  16.    Same  case  as  in  Figure  15.    Case  still  wearing  cast. 


Fig.  16. 


size  the  necessity  of  walking,  that  is,  weight 
bearing  in  the  correct  position,  as  a  part  of 
the  cure.  For  this  reason  in  the  case  of  young 
babies,  where  the  correction  may  have  been 
made  within  a  few  months  time,  the  writer 
deems  it  necessary  to  keep  these  cases  under 
his  observation  until  they  are  walking.    In 


cases  where  stretching  and  tenotomy  are 
done,  as  well  as  in  the  cases  where  cuneiform 
resection  is  done,  the  writer  insists  upon  walk- 
ing in  the  casts  at  the  earliest  possible 
moment,  thus  materially  helping  in  the 
adjustment  of  the  structures  of  the  foot  to 
their  new  relations. 
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RESECTION  OF   DOUBLE    KIDNEY 

By  FREDKR1c:R  v.  HERRICK,  M.I).,  F..\.C.S.,  Clevel.\nu,  Ohio 


TIIK  surgery  of  the  congenitally  deformed 
kidney  forms  a  line  of  progress  made 
possible  by  modern  methods  of  urologi- 
cal  diagnosis  and  the  advance  in  surgical  tech- 
nique. This  progress  is  evidenced  by  the 
tendency  toward  conservatism,  which  aims 
at  removing  the  pathological  condition  only 
and  leaving  the  normal  tissue  capable  of 
functioning.  This  has  necessarily  been  the 
practice  in  single  organs  of  the  body,  but  in 
paired  organs  such  as  the  kidneys,  the  prac- 
tice has  too  often  been  to  sacrifice  a  diseased 
kidney  when  possibly  repair  or  resection 
woulcl  have  equally  relieved  the  abnormal 
condition  and  have  saved  to  the  individual 
part  of  his  margin  of  safety. 

In  kidneys  with  double  pelves,  one  contain- 
ing a  calculus  or  being  the  seat  of  a  hydro- 
nephrosis, this  principle  readily  applies. 
Young  and  Davis  (i)  report  calculus  destruc- 
tion of  the  upper  pole  of  such  a  kidney  with 
resection  and  saving  of  the  lower  pelvis  and 
kidney  tissue.  This  they  report  as  the  only 
fully  reported  case  of  resection  of  the  diseased 
portion  of  a  double  kidney  to  be  found  in  the 
literature.  They  give  an  excellent  embryo- 
logical  survey  of  the  subject. 


The  following  case  of  violent  renal  colic, 
hydronephrosis  in  the  lower  pelvis  of  a  double 
kidney  with  successful  resection  is  here  re- 
ported. 

The  patient  was  a  woman  i8  years  of  age,  re- 
ferred because  of  attacks  of  violent  pain  extending 
from  the  right  kidney  region  into  the  right  fossa 
and  down  the  right  thigh  anteriorly.  The  first 
attack  occurred  one  year  previous  to  consultation, 
when  the  patient  vomited  and  was  in  bed  for  a 
week;  there  was  no  h;ematuria,  no  passage  of  cal- 
culi; her  urinary  frequency  increased  to  two  to 
three  times  a  night.  Since  then  she  has  been  con- 
stantly aware  of  soreness  in  the  right  llank. 

During  the  past  2  days  these  attacks  have  re- 
curred. There  have  been  no  chills  nor  fever,  no 
hxmaturia,  no  pyuria.  There  has  been  increased 
urinary  frequency. 

Physical  examination  showed  a  well  developed, 
well  nourished  woman,  free  from  other  signs  of  dis- 
ease or  deformity.  Respiration  was  costo-abdom- 
inal.  There  was  no  flank  fullness  nor  tumor  to  be 
felt.  The  right  kidney  was  palpable,  descended  to 
the  second  degree,  was  tender,  and  gross  percussion 
over  it  in  the  flank  posteriorly  gave  marked  pain. 

Cystoscopy  at  this  time  under  difificult  circum- 
stances showed  marked  congestion,  and  bullous 
(edema  around  a  right  ureteral  opening.  The  left 
opening  was  normal  but  small.  Wax  tipped  cath- 
eters were  passed  up  both  ureters  but  showed  no 
scratches. 

The  patient  came  to  Cleveland  and  entered  the 
hospital.     An  X-ray  for  stone  was  negative. 

A  second  cystoscopic  examination  was  made. 
The  left  ureteral  opening  was  normal  in  appearance, 
contracted  normally,  and  clear  urine  was  coming 
from  it.     The  right  opening  was  in  its  normal  posi- 
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Fig.  I.     Roentgenogram  ^llo^vi^g  double  renal  pelvis. 


Fig.  2.     Resected  portion  of  kidney. 
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tion,  slightly  congested,  with  bullous  oedema  about 
it.  About  3  millimeters  above  it  was  another  open- 
ing, very  small,  tunnel-shaped,  pale-colored,  con- 
tractile. A  functional  test  with  a  plugging  catheter 
on  the  left  side  showed  the  left  kidney  secreting  25 
per  cent  phthalein.  The  right  side  (from  both 
ureters  obtained  by  bladder  catheterization)  secreted 
35.5  per  cent.  At  another  time  with  two  catheters 
in  the  two  right  ureters  the  upper  half  (the  lower 
ureteral  orifice)  secreted  12.5  per  cent,  the  lower  half 
(the  upper  ureteral  orifice)  20.5  per  cent,  the  left 
kidney  25  per  cent.  The  urine  from  the  lower  pelvis 
contained  a  positive  amount  of  albumin;  that  from 
the  upper  only  a  faint  trace;  neither  contained  pus 
nor  casts.  Pyelography  showed  a  double  pelvis 
on  the  right  side,  not  connecting  with  each  other, 
and  two  ureters  passing  separately,  crossing,  as 
usual,  above  the  bladder  'Fig.  i).  In  the  X-ray  it 
appears  as  though  the  lower  ureter  had  a  sharp 
kink  just  after  lea\-ing  the  pelvis.  The  lower  pelvis 
showed  its  major  and  minor  calyces  dilated.  The 
right  double  kidney  therefore  was  doing  more  work 
than  the  left  and  the  25  per  cent  excretion  of  phthal- 
ein on  the  left  is  a  fairly  low  amount  upon  which  to 
rely  after  a  nephrectomy  of  the  opposite  side.  .\dd 
to  this  the  fact  that  with  a  double  kidney  on  one 
side  the  other  side  is  likely  to  be  a  small  kidney  and 
working  to  its  ma.ximum.  The  urea  nitrogen  ex- 
cretion from  the  two  sides  was  as  follows:  the 
upper  pelvis  on  the  right  excreted  .053  grams  of 
urea  nitrogen  per  100  cubic  centimeters;  the  lower 
.065  grams;  the  left  kidney  secreting  .142  grams  of 
urea  nitrogen  per  100  cubic  centimeters.  Examina- 
tion of  the  blood,  showed  no  retention  of  non-pro- 
tein nitrogen  containing  9  milligrams  per  100  cubic 
centimeters. 

Right-Upper  12.5  per  cent  phthalein  .053  grams  urea  nitrogen. 

Lower  20.5  per  cent  phthalein  .065  grams  urea  nitrogen. 

Left-Upper  53     per  cent  phthalein  .118  grams  urea  nitrogen. 

Lower  25     per  cent  phthalein  .152  grams  urea  nitrogen. 

A  diagnosis  was,  therefore,  made  of  a  double 
kidney  on  the  right  side,  the  lower  pelvis  of  which 
was  hydronephrotic,  and  was  causing  attacks  of 
pain.  It  was  further  evident  that  it  would  be  best 
to  save  the  upper  half  of  the  right  kidney  if  possible. 
After  removal  of  the  lower  half  of  the  right  kidney, 
represented  by  its  20.5  per  cent  phthalein  excretion 
the  total  phthalein  output  after  operation  would 
be  37.5  per  cent. 

Operation,  Xowmher  11,  1Q16,  The  right  renal 
incision  from  the  tip  of  the  twelfth  rib  obliquely, 
intermuscular.  The  kidney  was  delivered  and  found 
large  with  a  very  slight  sulcus  corresponding  to  the 
apparent  separation  of  the  two  pelves.  The  lower 
pelvis  was  well  dilated.  The  vessels  to  the  lower 
half  of  the  kidney  passed  dorsally  to  the  ureter  and 
could  not  have  obstructed  it.  .\  resection  of  the  kid- 
ney was  performed  by  a  circular  incision  extending 
obliquely  upward,  removing  the  lower  half  together 
with  its  hydronephrotic  sac.  The  incision  was  made 
oblique  with  the  intention  of  more  easily  closing 
the  cut  surface.     The  intracapsular  tension,  how- 


ever, was  sulScient  to  cause  the  renal  parenchyma 
of  the  upper  half  to  bulge  down  entirely  obliterating 
this  wedge-shaped  depression.  Four  mattress 
sutures  were  placed  entireh-  controlling  the  haem- 
orrhage. The  lower  ureter  was  then  divided  between 
clamps,  cauterized,  and  ligated. 

The  uncovered  parenchymatous  surface  was  now 
carefully  covered  with  Gerota's  fatty  capsule  stitched 
to  it  with  No.  I  gut.  The  kidney  was  allowed  to 
drop  back  into  its  fossa.  A  tell-tale  drain  of  gauze 
was  placed  for  48  hours. 

Recovery-  was  uneventful.  On  the  fourth  day 
a  slight  discharge  of  urine  occurred  from  the  lower 
angle  of  the  wound,  where  the  gauze  had  been,  but 
this  stopped  permanently  after  2  days. 

October  20,  loio,  three  years  after  operation, 
the  patient  has  had  no  further  symptoms,  has  borne 
a  child  normally,  and  is  in  perfect  health. 

Chronological  review  of  cases  of  resection 
of  double  kidney  found  reported. 

Case  i.  Reported  by  Rumpel  (2"),  in  1014. 
Male,  age  36.  Nephrolithiasis  and  partial  hydro- 
nephrosis, with  double  formation  of  the  renal  pelvis. 
Resection  of  the  hydronephrotic  half. 

Ten  years  before  consultation  the  patient  had 
bladder  trouble.  Two  weeks  before  consultation 
he  had  recurrent  attack  with  colic-hke  pains  in  the 
left  flank  associated  with  bloody  urine.  Following 
this  the  patient  had  day  chills  and  a  rise  in  temper- 
ature to  30°. 

Cystoscopy  showed  four  ureteral  openings,  sym- 
metrically arranged.  .KM  openings  were  slit-like 
and  small,  and  there  was  no  evidence  of  inflamma- 
tory reaction  except  in  the  left  upper  one.  which 
was  surrounded  by  a  reddish  area,  with  oedema. 
Indigocarmine  appeared  strongly  through  aU  open- 
ings except  the  upper  left.  X-ray  showed  a  large 
kidney,  with  three  stones  in  the  lower  part.  Col- 
largol  injection  showed  a  marked  dilatation  of  the 
lower  pelvis. 

Operation.  .\  large,  fcetally  lobulated  kidney  was 
freed  from  its  fatty  capsule,  with  difficulty.  .\ 
number  of  large  cysts  was  present  on  the  convex 
surface.  The  lower  pelvis  and  ureter  were  mark- 
edly dilated.  Division  of  the  lower  hydronephrotic 
part  of  the  kidney  was  accomplished  after  digital 
compression  of  the  vessels  and  simple  resection. 
The  kidney  stump  was  sutured.  Drainage  was 
used. 

The  specimen  showed  largely  dilated  calyces, 
three  small  calculi,  and  a  very  narrow  edge  of  renal 
parenchyma.  .\  urinary  fistula  resulted  and  was 
present  to  a  slight  degree  at  the  time  of  report. 

C.-vsE  2.  Reported  by  Rumpel  in  1914.  Male, 
age  35.  Partial  hydronephrosis  with  double  forma- 
tion of  the  pehis.  The  patient  has  had  increased 
frequency  of  urination  for  the  5  years  previous  to 
consultation.  He  was  treated  for  stricture  of  the 
urethra  by  the  passage  of  sounds  2  months  pre- 
viouslv. 
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Cystoscopy.  Because  of  intense  cystitis  and  the 
large  amount  of  pus  present,  the  ureteral  openings 
could  not  be  recognized.  A  perinephritic  abscess 
developed,  which  was  drained  and  healed. 

A  second  cystoscopy  was  done  6  weeks  later. 
Four  ureteral  openings  were  recognized:  on  the 
right  side,  two  close  together;  on  the  left  side  two 
about  2  centimeters  apart.  The  left  upper  opening 
was  dilated  and  gaping.  All  four  openings  discharged 
urine  independently  of  each  other.  Indigocarmine 
appeared  from  all  openings  except  the  upper  left. 
Pyelography  showed  a  largely  dilated  lower  left 
pelvis  presumably  of  the  mechanical  type. 

Operation  showed  a  very  large  kidney,  the  upper 
half  apparently  normal,  the  lower  half  resembling 
a  round  tumor  the  size  of  a  small  list,  clearly  cystic 
in  type,  and  a  bluish  gray  in  color.  The  kidney  was 
delivered  with  difficulty.  A  strong  catgut  thread, 
by  means  of  a  Ferguson  needle,  was  placed  around 
the  entire  circumference  at  the  point  of  apparent 
division  between  the  normal  and  hydronephrotic 
renal  pelves.  A  clamp  was  placed  on  the  lower  half, 
the  tissues  were  divided  between  the  two,  as  also 
the  ureter  between  clamp  and  ligature.  Ha-m- 
orrhage  was  controlled  by  two  deep  sutures  through 
the  parenchyma  of  the  sound  tissue.  In  dividing 
the  ureter,  the  normal  ureter  of  the  upper  pelvis 
was  accidentally  cut.  Because  of  its  thinness  and 
the  difficulties  attendant  thereon,  it  was  not  im- 
planted in  its  pelvis  and  was  ligated.  The  ureter 
belonging  to  the  lower  pelvis,  which  was  removed, 
was  implanted  in  the  upper  pelvis,  as  it  was  thicker. 
The  kidney  was  replaced.  The  wound  was  closed 
with  rubber  drainage. 

The  specimen  showed  a  greatly  dilated  pelvis 
with  scarcely  any  renal  tissue  visible.  A  urinary 
fistula  was  present  at  the  time  of  writing. 

Case  3.  Reported  by  Young  and  Davis  (i). 
Male,  age  57  years,  operated  upon  April  14,  iqi6. 
The  patient  had  complained  of  pain  in  the  left 
flank,  of  a  dull,  aching  character,  of  10  years'  dura- 
tion, with  acute  exacerbations.  No  renal  colic. 
Urinary  frequency  moderately  increased.  An  X-ray 
showed  a  large  branched  calculus  in  the  upper  pelvis 
and  pyelography  showed  two  pelves,  the  lower 
slightly  smaller  and  its  calyces  normal.  The  upper 
showed  its  calyces  markedly  dilated.  The  ureters 
from  the  two  pelves  united  o  centimeters  below  the 
lower  pelvis,  on  level  with  third  lumbar  vertebra. 

Operation,  April  14.  IQ16.  showed  the  upper  pole 
markedly  adherent  and  calculi  were  felt.  There  was 
a  distinct  furrow  between  the  two  parts  of  the  kid- 
ney. The  pedicle  to  the  upper  pelvis  was  ligated  and 
divided,  and  a  transverse  incision  was  made  between 
the  two  segments  just  above  the  line  of  demarka- 
tion.  Four  mattress  sutures  controlled  the  bleeding 
from  cut  surface  of  lower  half.  The  edges  were  ap- 
proximated by  pressure.     Closure  with  drainage. 

The  specimen  showed  a  mere  thin-walled  sac  of 
fibrous  tissue  with  entire  absence  of  kidney  tubules. 
A  large  branched  calculus  almost  entirely  filled  the 


A  urinary  fistula  developed  on  the  thirty-fourth 
day  but  persisted  for  only  2  weeks. 

Thorium  pyelography  before  discharge  showed  a 
small  left  pelvis.  Phthalein  appeared,  from  the  left 
side  ,5  per  cent  and  from  the  right  side  15  per  cent. 

Four  months  after  operation  the  urine  from  both 
sides  was  normal  and  the  phthalein  output  was  20 
per  cent  from  the  right  side  and  5  per  cent  from  the 
left  side. 

Case  4.  Reported  by  Herrick.  Operated  upon 
November  11,  1Q16. 

Cases.  Reported  by  Mayo  (3).  He  says  "renal 
stones  were  found  in  two  patients  with  duplication 
of  the  renal  pelves.  In  both,  the  caudal  pelvis  was 
involved;  in  one,  a  pelviolithotomy  sufiiced,  but  in 
the  other  a  resection  of  the  upper  half  of  the  kidney 
was  necessary." 

REMARKS  ON  DIAGNOSIS 

In  the  diagnosis  of  surgical  disease  of  the 
kidney,  the  frequency  of  congenital  deformity 
must  always  be  kept  in  mind,  as  well  as  the 
difficulty  of  finding  supernumerary  ureteral 
openings.  These  may  vary  in  size,  being 
larger  than  the  normal,  or  smaller,  to  com- 
plete atresia;  may  have  a  normal  shape  and 
sphincteric  action,  or  follow  the  several  varia- 
tions of  the  usual  diseased  ureteral  orifices. 
They  may  be  placed  in  the  bladder,  vagina, 
rectum,  or  perineum. 

I  recently  removed  a  hydronephrosis  in 
which  the  atretic  ureter  was  attached  to  the 
rectum,  was  tremendously  dilated  and  tense, 
and  formed  a  teat-like  process  an  inch  and  a 
half  long,  projecting  into  the  rectum.  This 
teat-like  projection  was  felt  per  rectum  during 
the  general  physical  examination.  There  was 
no  impulse  in  it  on  coughing,  although  it 
was  quite  tense,  which  ruled  out  hernia.  It 
could  be  invaginated  like  the  finger  of  a  glove. 
It  was  not  inflammatory,  nor  the  result  of 
trauma.  It  was.  therefore,  considered  as  a 
congenital  deformity,  though  the  exact  nature 
of  it  was  not  surmised  until  at  operation. 

At  operation  an  immensely  distended  left 
ureter  and  renal  pelvis  were  found,  and  the 
ureter  was  2  inches  in  diameter.  The  renal 
pelvis  and  ureter  held  500  cubic  centimeters 
of  watery,  slightly  cloudy-looking  fluid. 

In  the  perineum  ureteral  openings  are  sus- 
pected when  the  patient  is  unable  to  keep 
him  or  herself  dry,  and  there  is  no  history  of 
vaginal  trauma,  although  there  may  be  per- 
fect control  of  bladder  urine.     In  such  cases 
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the  folds  of  the  urethral  sphincter  or  the 
vaginal  labia  are  especially  dit^icult  in  which  to 
locate  an  opening.  The  injection  of  a  dye 
substance  may  be  of  assistance.  Within  the 
bladder  they  are  located  upon  or  in  the  close 
neighborhood  of  the  trigonal  borders.  A 
close  grouping  of  blood  vessels  may  attract 
attention  and  surround  the  oritice.  The 
bladder  sphincter  has  been  noted  as  a  possible 
location.  Weigert's  rule,  although  e.xceptions 
to  it  are  recorded  by  Braasch  (4),  must  be 
remembered,  i.e.,  that  the  distal  opening 
drains  the  proximal  kidney  pelvis. 

FREQUENXY  OF  REN.'iL  AXOM.AT.IES  .\ND 
THEIR  TENDENCY  TO  DISE.ASE 

Glenard  (5),  in  1905,  collected  527  cases 
in  the  Hterature.  Borland  (6),  in  1910,  col- 
lected 121  in  the  following  groups: 

Percentage 

Horseshoe  kidney 20 . 2 

Absence  of  one  kidney iQ  ■  5 

Rudimentary  kidney  on  one  side 9.6 

Displaced  kidneys,  one  or  both  pelvic  and 

one  normal 1 6  .  g 

Supernumerary  kidneys 4.0 

One-sided  double  kidney  not  fused 3.2 

Malformation  predisposes  to  disease. 
Young  and  Davis  (i)  quote  (51,504)  a  large 


series  of  autopsies  with  one  horseshoe  kidney 
in  715  subjects,  while  in  r.ooo  kidney  opera- 
tions they  found  the  same  condition  in  the 
proportion  of  i  to  143  subjects.  Again,  Robin- 
son reports  50  cases  of  double  ureter  showing 
hydro-ureter  in  24  per  cent.  In  double  kidney 
the  pathological  process  occurs  in  the  upper 
part  in  79  per  cent  (19  of  24  cases).  In  the 
above  case,  as  is  more  likely  in  hydrone- 
phrosis, the  disease  was  in  the  lower  pelvis. 
Rumpel's  second  case  was  of  this  kind. 

RESUME 

1.  Resection  of  a  diseased  double  kidney 
or  the  diseased  portion  of  a  single  kidney  may- 
be advisable  in  order  to  save  a  necessary 
amount  of  kidney  substance  for  the  individual 

2.  The  resected  end  surface  should  be 
covered  with  fatty  capsule. 

3.  I  am  able  to  find  in  the  literature  four 
other  reported  cases  of  resection  of  double 
kidneys. 
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BLOOD-VESSEL  SURGERY  IN  THE  WAR' 

By  BERTRAM  M.  BERNHELM,  M.D.,  Baltimore 


OPPORTUNITIES  for  carrying  out  the 
more  modern  procedures  for  the  repair 
or  reconstruction  of  damaged  blood- 
vessels were  conspicuous  by  their  absence 
during  the  recent  military  activities  in 
France.  Not  that  blood-vessels  were  immune 
from  injury;  not  that  gaping  arteries  and  veins 
and  vicariously  united  vessels  did  not  cry 
out  for  relief  by  fine  suture  or  anastomosis. 
They  did,  most  eloquently,  and  in  great 
numbers,  but  he  would  have  been  a  foolhardy 
man  who  would  have  essayed  sutures  of  ar- 
terial or  venous  trunks  in  the  presence  of  such 
infections  as  were  the  rule  in  practically  all 
the  battle-wounded. 

Pressure  of  work,  of  course,  had  a  deterring 
effect  on  fine  work  of  any  and  all  character — 
especially  during  the  great  battles  where  all 
refinements  were  cast  to  the  winds  in  the 
general  eft'ort  to  save  life.  But  quite  aside 
from  this,  the  blood-vessel  suture  had  no 
place  in  the  work  of  salvation.  There  were 
times  and  there  were  places  where  the  stress 
was  not  so  burdensome.  And  the  equipment  as 
regards  fine  suture  material  and  delicate 
instruments  was  in  hand,  to  say  nothing  of 
certain  surgeons  whose  pre-war  experience 
might  well  have  permitted  them  to  negotiate 
the  work  successfully — other  things  being 
equal.  But,  even  in  the  casualty  clearing 
stations  and  the  small  advance  hospitals  for 
seriously  wounded,  conditions  were  unpropi- 
tious.  The  risk  was  too  great — the  risk  of 
secondary  ha?morrhage  following  the  breaking 
down  of  the  suture  by  infection;  for,  whereas 
it  was  possible  in  a  great  proportion  of  the 
cases  to  do  successful  primary  closure  after 
careful  debridement  of  wounds  only  4  to  12 
hours  old,  repair  of  damaged  arterial  and 
venous  trunks  could  not  be  included  in  the 
list  of  cases  amenable  to  such  treatment. 
And  this  was  true  for  the  very  good  reason 
that,  while  certain  low-grade  infections  were 
overcome  in  properly  excised  wounds  and  the 
more  virulent  infections  resulted  merely  in 
complete  opening  up  and  drainage  of  such 


wounds,  neither  the  one  nor  the  other  could 
have  been  tolerated  in  the  presence  of  a 
blood-vessel  suture.  Disaster  would  have 
come  about  in  either  event. 

There  were  exceptions,  to  be  sure.  Certain 
isolated  successes  will  be  reported  without  a 
doubt.  But  the  teachings  of  Carrel  to- 
gether with  the  laboratory  experiences  of  his 
followers  had  so  eft'ectually  demonstrated  the 
futility  of  attempting  blood-vessel  suture 
in  any  but  a  non-infected  field  that  it  needed 
but  a  glance  at  the  type  of  wounds  to  be  dealt 
with  to  reahze  from  the  outset  the  hopeless- 
ness of  the  finer  blood-vessel  surgery. 

Excision  and  ligation  were  the  rule.  This 
was  rather  distressing,  too,  in  many  instances, 
particularly  when  only  the  side  of  a  vessel 
had  been  injured  or  when  the  continuity  could 
have  been  re-established  by  a  simple  end-to- 
end  suture  with  or  without  a  venous  trans- 
plant. It  required  a  high  order  of  self- 
restraint  to  forego  some  of  these  cases — for 
there  were  many. 

But  after  all,  our  knowledge  of  the  in- 
cidence of  gangrene  subsequent  to  ligation  of 
arterial  or  venous  trunks  of  the  extremities  is 
unfortunately  not  profound.  And  it  was  this 
fact  as  much  as  anything  else  that  influenced 
one  toward  the  conservati\e  and  at  least  life- 
saving  ligation.  For  even  if  gangrene  did 
supervene,  amputation  was  in  most  instances 
about  the  worst  thing  to  be  feared — an 
eventuality  by  no  means  as  fraught  with 
danger  to  life  as  a  furious  secondary  haem- 
orrhage following  an  unsuccessful  attempt 
at  suture.  For  most  of  the  men  with  injured 
great  blood-vessels  had  already  bled  con- 
siderably and  further  loss  of  blood  that  was 
preventible  was  not  to  be  considered. 

So  with  simple  ligation  the  rule  in  practi- 
cally every  instance  of  blood-vessel  injury, 
small  or  large,  the  comparatively  small 
number  of  cases  of  gangrene  that  resulted 
from  this  practice  was  to  me  little  short 
of  a  revelation,  that  is,  as  concerns  ligation 
of  the  femoral  and  axillary  vessels.   It  may  be 


'The  observations  upon  which  thispaper  is  based  were  made  at  advance  hospitals  for  the  seriously  wounded,  at  evacuation  hospitals,  and  at  base 

hospitals,  the  period  of  observation  being  nearly  two  years. 
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that  the  youth  and  wonderful  physical  con- 
dition of  the  patients  had  something  to  do 
with  the  matter,  although  it  has  been  com- 
monly supposed  that  an  adequate  collateral 
circulation  takes  considerable  time  for  its 
development  in  most  instances.  Hence  it  is 
usually  seen  in  its  highest  development 
in  those  slow-going  circulatory  disturbances 
of  the  extremities  so  commonh^  seen  in  the 
aged,  or  near-aged.  Possibly  a  more  rational 
explanation  is  that  as  the  vein  is  usually 
injured  simultaneously  with  the  arter\'.  li- 
gation of  both  artery  and  vein  occurs  at  the 
same  time.  Thus  though  the  inflow  of 
blood  is  decidedly  deranged,  its  outflow 
is  definitely  impeded.  In  other  words,  the 
most  possible  is  made  out  of  what  little 
blood  that  does  get  to  the  affected  part  be- 
cause it  is  held  there  longer  than  usual;  for 
I  think  it  is  now  rather  generally  agreed  that 
if  an  arterial  trunk  is  torn  or  injured,  it  is 
wise  to  impede  the  outflow  of  blood  by 
ligating  its  accompanying  vein  even  though 
uninjured. 

There  was  a  definitely  higher  percentage  of 
gangrene  following  injury  and  ligation  of  the 
popliteal  and  brachial  vessels,  but  that  was  to 
be  expected,  since  the  closer  one  approaches 
the  terminal  vessels  the  more  gangrene  does 
one  encounter.  Even  so.  in  most  cases  there 
were  complicating  factors  such  as  gas  ba- 
cillus infection  that  obscured  matters,  but 
whether  this  was  post  hoc  or  propter  hoc  can 
not  be  said  with  certainty.  Greater  or  lesser 
degrees  of  ischa?mia.  however,  were  not 
imcommon  among  the  cases  that  escaped 
actual  gangrene,  resulting  in  severe  atrophies 
and  contractures  of  a  more  or  less  cripphng 
nature.  Even  so  an  arm  or  leg  of  such  type, 
unless  too  badly  damaged,  is  better  than 
none.  I  call  to  mind  that  case  done  in  Base 
Hospital  Xo.  18  by  Dr.  George  Heuer — an 
aneurism  of  the  axillary  artery,  the  tissues  all 
about  being  pus-infiltrated.  Excision  and 
ligation  was  followed  by  a  marked  atrophy 
and  sensory  disturbances  of  the  whole  arm, 
but  enough  function  remained  to  warrant 
retention  of  the  member.  An  arteriovenous 
aneurism  of  the  popliteal  vessels  in  which 
I  practiced  a  similar  operative  procedure  gave 
rise  to  a  somewhat  shrivelled  leg,  but  the 


patient  was  able  to  walk  and  that  was  most 
satisfactor>'  under  the  circumstances.  That 
was  an  interesting  case,  too.  A  pistol  bullet 
had  passed  through  the  knee-joint  doing  little 
damage  to  the  bones.  Xo  operation  was  done 
and,  as  in  many  cases  of  this  nature,  the  joint 
remained  uninfected.  But  ten  days  after  the 
injury  the  aneurism  suddenly  became  ap- 
parent and  at  operation  it  was  found  that  the 
bullet  had  just  nipped  both  popliteal  vessels. 
Even  so,  the  vessels  might  have  done  no  more 
than  leak  into  each  other  had  their  im- 
mediate area  not  become  infected.  This  was 
an  instance  then  of  a  major  joint  being  able  to 
withstand  an  infection  while  the  tissues  sur- 
rounding blood-vessels  succumbed  to  in- 
fection. It  further  illustrates  quite  well 
the  point  I  ha\e  been  making  that  vascular 
anastomoses  whether  made  by  suture  or  by  a 
missile  will  hold  only  if  there  is  no  infection. 
In  the  case  just  cited,  had  the  field  remained 
sterile  a  t^-pical  arteriovenous  aneurism 
would  have  remained  and  gradually  de- 
veloped. Some  months  or  some  years  later, 
whenever  it  gave  trouble,  a  reconstructive 
operation  might  have  been  successfully  ac- 
complished. 

We  had  two  other  cases  of  this  type — 
arteriovenous  aneurism  of  the  popliteal  ves- 
sels— in  the  hospital  at  the  same  time  as  the 
one  just  mentioned.  And  in  these,  too,  li- 
gation of  both  arter}'  and  vein  was  practiced. 
One  of  them  developed  a  gas  bacillus  infection 
which  spread  so  rapidly  that  a  mid-thigh  am- 
putation had  to  be  done  in  order  to  save  the 
man's  fife,  while  the  other  one  came  through 
with  a  fairly  useful  leg.  This  was  an  extremely 
interesting  case.  The  patient,  having  had  his 
primary  operation  elsewhere,  came  in  with 
what  looked  to  be  an  ordinary  dirty  wound 
of  the  popliteal  space.  After  the  most  pains- 
taking work.  Dr.  George  Dunn,  who  had  the 
case  in  charge,  finally  got  the  wound  in  shape 
for  a  secondary'  suture  and  was  actually  en- 
gaged in  carrying  this  out  when  there  was  a 
sudden,  furious  gush  of  blood  that  was  only 
controlled  by  tampon  and  later  by  a  tourni- 
quet. Investigation  revealed  the  damaged 
vessels.  It  might  be  felt  by  some  that  in  a 
case  like  this  where  bacterial  counts  had  been 
made  and  the  situation  so  controlled  as  to 
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permit  of  the  wound's  suture,  conservative 
measures  with  regard  to  the  blood-vessels 
should  have  been  instituted.  I  can  only  say 
that  secondary  sutures  are  by  no  means  cer- 
tain even  where  conditions  have  been  most 
accurately  gauged,  and  I  rather  felt  that  the 
chances  were  against  a  successful  suture. 
That  my  surmise  was  correct  was  evidenced 
by  the  fact  that  the  wound  under  considera- 
tion broke  down.  It  is  conceivable,  though, 
that  with  the  circulation  re-established  and 
the  surrounding  tissues  better  nourished, 
primary  healing  might  have  ensued. 

I  have  stated  that  blood-vessel  injuries 
were  quite  common.  That  they  were  not  of 
far  more  frequent  occurrence  was  always  a 
source  of  amazement  to  me.  I  have  seen  arms 
and  legs,  the  bones  of  which  were  frightfully 
shattered  by  bullets  or  high  explosive  frag- 
ments, some  penetrating,  others  through- 
and-through,  leaving  huge  gaping  wounds. 
Yet  the  blood-vessels  were  untouched.  This 
remarkable  phenomenon  is  surely  referable  to 
the  inherent  elasticity  of  the  vessels  by  means 
of  which  they  were  enabled  to  avoid  injury. 
The  explosive  force  of  the  impact  must  just 
have  forced  them  out  of  the  missile  path. 
Sometimes,  though,  where  they  were  caught, 
crushed,  and  torn  with  the  bone  fragments,  the 
wound  of  entrance  was  small  and  where  there 
was  no  wound  of  egress,  or  a  very  small  one, 
there  ensued  a  muscle  infiltrating  haemor- 
rhage of  such  extent  that  frequently  a  whole 
thigh  became  one  huge,  tense,  blue-black 
ha?matoma  —  all  most  conducive  to  gas 
bacillus  infection.  Such  cases  were  best 
handled  by  immediate  amputation  at  or 
above  the  seat  of  injury,  since  the  ischemia 
consequent  upon  ligation,  the  radical  de- 
bridement that  perforce  had  to  be  done, 
together  with  the  severe  bone  injury  could 
have  but  one  result — a  fulminating  gas 
bacillus  infection  and  gangrene. 

I  personally  saw  no  injury  to  the  carotid 
arteries — probably  for  the  reason  that  prac- 
tically all  of  them  were  immediately  fatal. 
I  did  see  a  machine  gun  bullet  lodged  flush 
up  against  the  jugular  vein,  but  its  removal 
was  attended  with  no  difficulty  or  after- 
effects, the  vessel  being  intact!  Injury  to  the 
vessels  at  the  elbow  were  occasionally  seen, 


but  curiously  enough  they  were  rarely  just 
at  the  bifurcation  of  the  brachial  artery  and 
so,  unless  the  bony  condition  necessitated 
amputation,  dcbridemenl  of  the  wound  with 
ligation  of  the  affected  vessel  sufficed.  But 
there  was  one  vessel  whose  injury  always  gave 
trouble-the  peroneal  artery.  And  it  was 
remarkable  how  frequently  we  came  across  it. 
Three  in  one  afternoon  do  I  recall  and  in  all 
three  the  ends  were  extremely  difficult  to 
catch  ^nd  tie,  due  of  course  to  the  position 
of  the  vessel  and  its  pronounced  abihty 
to  retract  when  severed.  I  have  heard  it 
stated  that  injury  to  this  vessel  with  the 
great  amount  of  trauma  incident  to  its  capture 
almost  always  eventuated  in  gas  bacillus 
infection  with  amputation  later  on.  This  is 
certainly  a  most  pessimistic  exaggeration. 
Careful  debridement,  ligation,  and  leaving  the 
wound  wide  open  gave  good  results  in  all  our 
cases. 

Of  course,  thrombus  formation  in  the 
injured  vessels  was  the  great  life-saver,  but 
this  very  feature  made  it  most  imperative  to 
search  carefully  the  condition  of  the  vessels 
exposed  in  wounds  of  great  extent,  especially 
where  the  vessel  continuity  had  not  been 
interrupted.  I  shall  never  forget  that  case 
where  an  assistant  called  my  attention  to  a 
slight  lateral  bulge  of  a  throbbing  femoral 
artery,  his  impression  being  that  the  vessel 
wall  had  been  crushed  a  bit  and  that  an 
aneurism  was  in  process  of  development. 
My  suggestion  that  he  hold  the  vessel  be- 
tween his  fingers  and  then  gently  stroke 
the  site  of  the  bulge  with  dry  gauze  revealed 
a  tear  with  an  occluding  thrombus.  Ligation 
above  and  below  was  done  with  no  ill  effects. 
We  saw  a  number  of  cases  of  this  nature. 

The  foregoing  statements  will  probably 
seem  rather  strange  to  those  who  were  not 
fortunate  enough  to  go  abroad.  Not  having 
had  any  previous  war  experience,  I  was 
surprised  myself.  I  will  even  confess  to  having 
taken  over  with  me  blood-vessel  silk,  needles, 
liquid  vaseline,  in  fact  all  the  delicate  arma- 
mentarium that  went  with  my  work  at  home. 
But  it  was  no  use.  There  was  no  place  for 
surgery  of  this  type.  During  battles  the 
efforts  of  all  surgeons  must  be  concentrated 
along  the  lines  of  saving  life,  with  the  point 
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always  in  view  of  the  greatest  good  to  the 
greatest  number.  After  battles,  efforts  must 
be  concentrated  on  cleaning  up  infections  and 
doing  reconstructive  work.  Blood-vessel  sur- 
gery may  have  its  place  in  the  reconstructive 
work,  perhaps,  but  I  am  rather  of  the  im- 


pression that  most  of  it  will  be  done  in  the 
years  to  come  when  aneurisms  of  various  sorts 
will  begin  to  crop  up,  the  aftermath  of  vessels 
wounded  in  France  in  youth  but  able  to  hold 
their  own  and  carry  on  until  age  and  perhaps 
hard  work  cause  trouble  in  the  weak  spot. 


TUBERCULOSIS   OF   THE   BREAST 

By  EUGENE  P.  HAMILTON,  M.D.,  Kans.^s  City,  Missouri 


MRS.  S.  B.,  age  44;  weight  125  pounds; 
height  5  feet,  8  inches;  widow.  The  fam- 
ily history  was  negative  except  that  her 
husband  died  of  tuberculous  laryngitis  8 
years  ago.  As  a  child  the  patient  was  never 
robust.  She  had  had  scarlet  fever,  whooping 
cough,  and  diphtheria;  also  had  a  pulmonary 
tuberculosis  5  years  ago,  the  sputum  being  re- 
ported positive  for  tubercle  bacilli  by  the  state 
bacteriologist.  The  patient  says  that  her  principal 
complaint  at  this  time  was  nausea  and  e.xtreme 
weakness.  During  this  illness  she  was  under 
the  care  of  W.  J.  Marsh,  of  Tipton,  Missouri, 
who  gave  her  Koch's  old  tubercuhn  and  had  her 
live  out  of  doors  for  about  6  months.  Her  condition 
rapidly  improved  and  she  has  had  no  symptoms 
since  that  time.  The  patient  entered  St.  Joseph 
Hospital,  March  20,  1018.  complaining  of  a  shght 
soreness  in  her  right  breast  and  gave  this  history 
as  its  origin.  Three  weeks  ago,  while  turning  in 
bed  one  night,  she  bruised  her  breast  on  the  mat- 
tress. It  became  tender  and  the  patient  noticed 
for  the  first  time  a  hard  lump.  She  consulted  Dr. 
Marsh  who  found  that  the  patient  had  a  small 
tumor  of  the  breast,  but  it  was  not  tender  nor  was 
there  any  redness  of  the  skin.  On  account  of  the 
patient's  insisting  that  her  trouble  dated  back  to  the 
supposed  injury,  she  was  advised  to  use  hot  alcohol 
packs  to  clear  up  the  question  of  a  traumatic 
mastitis.  Marked  redness  of  the  skin  soon  developed, 
and  it  was  the  opinion  of  the  attending  physician 
that  it  was  possibly  due  to  the  carbolic  acid  that 
was  used  in  the  alcohol. 

Upon  entering  St.  Joseph  Hospital  the  patient 
was  put  to  bed  and  was  under  observation  for  10 
days.  During  this  time  there  was  no  temperature, 
and  the  blood  and  urine  examinations  were  normal. 
The  redness  in  the  skin  rapidly  disappeared,  but  the 
tumor  remained  the  same.  One  small  gland  was 
palpable  in  the  axilla.  The  patient  was  operated 
upon  on  March  30,  iqiS.  A  radical  breast  operation 
was  done  for  fear  that  we  might  be  dealing  with  a 
scirrhous  cancer  and  not  a  tubercular  breast.  One 
enlarged  gland  was  found  in  the  axillary  space  but 
none  in  Mohrenheim's  fossa.    The  patient  was  re- 


turned to  her  room  in  good  condition.  Examination 
of  the  excised  breast  revealed  a  caseous  area  in  its 
center.  The  gland  presented  a  similar  picture. 
The  pathological  report  of  L.  A.  Lynch  was  tuber- 
culosis of  the  mammary  gland.  Unfortunately  the 
tubercle  bacilli  were  not  found  in  the  tissue,  yet 
a  section  shows  typical  tubercles  with  giant  cells. 
The  other  means  of  positive  diagnosis,  viz  ,  cultural 
demonstration  of  tubercle  bacilli  and  animal  in- 
oculation were  not  possible  in  this  case,  since  the 
technician  unfortunately  placed  the  specimen  imme- 
diately into  formalin  solution. 

In  reviewing  the  literature  upon  tubercu- 
losis of  the  mammar}-  gland,  we  find  that  the 
condition  is  not  new  but  comparatively  rare. 
Sir  Astley  Cooper,  in  1829,  reported  macro- 
scopical  features  of  "Scrofulous  Swelling  of 
the  Bosom,''  while  Dubar,  in  1881,  proved,  by 
microscopic  examination,  that  the  breast  may 
be  the  subject  of  tubercular  infection.  From 
1904  to  1 91 5  100  cases  were  reported  and  as 
near  as  I  can  ascertain  only  180  cases  have 
been  reported  to  date.  One  can  only  appre- 
ciate how  rarely  the  breast  is  affected  by 
comparing  this  case  with  the  millions  in 
whom  foci  of  tuberculous  infections  are  found 
elsewhere  in  the  body. 

Deaver  and  McFarland  classify  these 
breasts  into:    (a)  primary  and  (b)  secondary. 

As  the  names  indicate,  the  primary  breasts 
are  those  in  which  the  primarj^  focus  is  in 
the  breast.  According  to  Demme,  Pluyette, 
Orthmann.  and  Kramer  (cited  by  Deaver  and 
McFarland).  the  avenue  of  entrance  of  the 
tubercle  bacilli  may  be  through  abrasions  of 
skin  of  the  nipple.  Yet  Babes  has  shown  that 
tubercle  bacilli  may  gain  entrance  through 
intact  skin,  and  Ravenel  has  shown  that  the 
bacilli    may    gain    entrance    through    intact 
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mucous  membrane.  In  secondary  infections 
of  the  breast,  the  primary  foci  most  often 
are  found  in  (i)  the  lungs  or  pleura;  (2) 
the  lymph  nodes  of  the  neck  or  axilla;  (3) 
the  bones,  especially  the  ribs  and  sternum. 

As  to  the  exciting  cause  of  these  infections, 
slight  trauma  of  the  breast  has  been  noted  in 
a  large  percentage  of  the  reported  cases. 
This  certainly  was  true  in  our  case.  When  we 
take  up  for  consideration  the  differential 
diagnosis,  we  should  consider  (i)  simple 
pyogenic  infection;  (2)  carcinoma  or  sarcoma; 
(3)  broken-down  gummata;  (4)  actinomycosis. 

Briefly  the  characteristic  symptoms  are: 
(i)  the  rapidity  of  the  disease  process 
(Deaver  and  Geissler  each  report  a  case 
operated  on  within  one  month  of  initial 
symptoms);  (2)  early  fistula  formation;  (3) 
involvement  of  l)Tnph  nodes;  (4)  pain  when 
inflammation  exists;  (5)  general  condition  of 
patient. 


The  treatment  is  simple  breast  amputation 
with  excision  of  affected  glands.  The  prog- 
nosis in  these  cases  of  primary  tuberculosis  of 
the  breast  is  good,  probably  100  per  cent. 

Prognosis  in  secondary  tuberculosis  will 
depend,  of  course,  upon  the  primary  focus. 
Braendle  reports  cases  alive  13,  11,  9,  and  8 
years  after  operation  but  Strombery  and 
Robinson  (cited  by  Deaver  and  McFarland) 
report  recurrences.  Our  case  after  18  months 
has  shown  no  symptoms  of  recurrence  and  is 
apparently  well. 
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;SPERMATOCELES  AND  HYDROCELES  CONTAINLNG  SPERMATOZOA  ^ 

By  R.^NDOLPH  WINSLOW,  M.D.,  F.A.C.S.,  Baltimore 


AMONG  the  not  very  frequent  patho- 
/  \  logical  conditions  of  the  testicle  is 
■i-  *  spermatocele.  A  spermatocele  is  a 
cystic  tumor  containing  spermatozoa,  which 
usually  arises  from  about  the  junction  of  the 
testicle  and  the  epididymis  and  is  situated 
behind  the  tunica  vaginalis.  A  spermatocele 
is  generally  a  rather  small,  inverted  pear- 
shaped,  cystic  mass,  extending  upward  along 
the  spermatic  cord.  It  is  not  painful  and, 
as  a  rule,  does  not  cause  any  discomfort  or 
annoyance,  except  by  its  presence.  Some- 
times the  cystic  mass  protrudes  into  the 
tunica  vaginalis  when  it  takes  on  the  char- 
acteristics of  a  hydrocele.  Spermatocele 
occurs  usually  in  men  between  20  and  40 
years  of  age,  but  is  sometimes  found  in  old 
men;  it  is  found  more  frequently  on  the 
right  than  on  the  left  side  but  it  may  be 
bilateral.  It  has  been  supposed  that  the  con- 
dition was  due  to  degenerative  changes  in 
foetal  remains  about  the  testicle  and  epididy- 


mis, such  as  the  organ  of  Giralde;  the  hydatid 
of  Morgagni,  the  vas  aberrans,  and  the  vas 
du  rete;  but  according  to  A.  C.  Cabot  this 
is  an  error,  for  a  spermatocele  is  a  true  re- 
tention cyst  due  to  any  process  which  blocks 
the  outlet  of  the  seminiferous  tubules.  The 
larger  cysts  in  the  young  are  due  to  obstruc- 
tion of  the  vasa  efferentia,  while  the  small 
cysts  of  later  life  are  due  to  senile  cystic 
enlargements  of  the  tubules.  The  cyst  may 
be  extravaginal  or  intravaginal.  It  is  said  to 
be  extravaginal  when  the  cyst  develops  in  a 
direction  in  which  there  is  no  covering  of 
tunica  vaginalis,  and  this  is  the  most  common 
variety;  and  intravaginal  when  it  arises  from 
some  portion  of  the  testicle  or  epididymis 
which  is  covered  by  tunica  vaginalis.  The 
diagnosis  is  made  by  aspiration  or  incision, 
but  the  nature  of  the  cyst  may  be  suspected 
from  its  location  between  the  testicle  and  the 
epididymis.  When  the  tumor  has  projected 
into  the  tunica  vaginalis,  or  is  complicated 
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with  a  hydrocele,  the  differentiation  will  be 
difficult  and  is  unimportant. 

HYDROCELES   CONTAINING   SPERMATOZOA 

The  occurrence  of  six  cases  of  hydroceles 
containing  spermatozoa  and  of  one  of  true 
spermatocele  associated  with  a  hydrocele, 
at  the  University  Hospital,  Baltimore,  in 
the  course  of  a  few  months,  has  directed  my 
attention  to  this  condition  and  has  aroused 
my  interest  in  it.  How  do  the  spermatozoa 
get  into  hydroceles?  Is  the  hydrocele  due  to 
the  presence  of  the  spermatozoa,  or  does  the 
hydrocele  by  pressure  cause  a  communication 
between  the  seminiferous  tubules  and  the 
cavity  of  the  tunica  vaginalis?  I  do  not  know 
of  any  observations  that  will  answer  these 
questions.  It  is  conceivable  that  a  trauma  of 
the  testicle  could  rupture  tubules  and  permit 
the  escape  of  sperm  cells  into  the  tunica 
vaginalis.  In  the  cases  of  which  I  have  notes, 
no  mention  is  made  of  an  injury,  except  in 
one  instance,  that  of  a  man  55  years  of  age, 
who  was  struck  on  the  scrotum  when  he  was 
a  boy.  He  had  had  a  hydrocele  for  40  years, 
but  there  is  no  way  of  determining  how  long 
the  spermatozoa  had  been  present  in  the  sac. 

I  think  it  probable  that  in  some  cases,  at 
least,  true  spermatoceles  rupture  into  hydro- 
celes and  in  that  manner  permit  the  ingress 
of  spermatozoa  into  the  sac  of  the  tunica 
vaginalis.  In  one  case  there  was  a  hydrocele 
with  clear  contents  and  contiguous  to  but 
not  communicating  with  it  was  another  cyst 
containing  a  milky  looking  fluid,  which 
showed  spermatozoa  when  examined  with  the 
microscope.  It  is  quite  possible  that  this 
cyst  might  have  ruptured  into  the  hydrocele, 
if  it  had  remained  longer  without  operation. 

In  another  case,  in  which  were  evacuated 
200  cubic  centimeters  of  a  slightly  milky- 
looking  fluid  containing  spermatozoa,  several 
small  cysts  connected  with  the  epididymis 
were  observed.  These  cysts  contained  a 
similar  fluid  to  that  in  the  tunica  vaginalis. 
I  think  it  is  probable  that  one  of  these  small 
cysts  had  ruptured  into  the  hydrocele. 


In  another  case  there  were  two  sacs  which 
communicated,  one  being  the  tunica  vaginahs 
and  the  other  extending  up  to  near  the  ex- 
ternal abdominal  ring.  This  second  sac  may 
have  been  a  true  spermatocele.  While  the 
presence  of  spermatozoa  in  hydroceles  is 
interesting.  I  do  not  know  that  any  special 
signihcance  is  to  be  attached  to  this  condi- 
tion. The  external  appearance  of  the  cyst 
does  not  differ  from  that  of  ordinary  hydro- 
celes, and  the  presence  of  the  spermatozoa  is 
only  suspected  when  a  whitish  fluid  is  with- 
drawn. Possibly  by  transillumination,  light 
would  not  show  as  clearly  as  when  the  sac 
contained  straw-colored  fluid.  In  the  cases 
that  have  come  to  my  knowledge,  all  were 
operated  on  under  a  diagnosis  of  hydrocele. 
Not  always,  however,  is  the  presence  of  a 
whitish  fluid  in  the  tunica  vaginahs  due  to 
spermatozoa;  in  some  a  chylocele  forms,  and 
the  milky  color  of  the  fluid  is  due  to  oil 
globules.  A  microscopic  examination  in  such  a 
case  would  show  oil  globules  and  possibly 
filarias  as  well.  A  remarkable  case  of  a 
hydrocele  containing  spermatozoa  was  that 
of  M.  S.,  age  83  years,  who  had  a  very  large 
hydrocele  on  the  right  side,  which  had  been 
present  for  30  years.  This  was  tapped  and 
900  cubic  centimeters  of  a  whitish  fluid  was 
withdrawn.  This  fluid  contained  numerous 
actively  motile  spermatozoa.  The  patient's 
age  and  physical  condition  did  not  justify 
radical  procedure  and  the  case  is  noteworthy 
on  account  of  the  large  size  of  the  cyst,  the 
numerous  motile  spermatozoa  in  the  fluid, 
and  the  advanced  age  of  the  man. 

The  treatment  of  true  spermatocele  is 
usually  excision,  while  that  of  the  hydrocele 
containing  spermatozoa  is  similar  to  that  of 
ordinary  hydroceles:  excision  of  the  tunica 
vaginalis,  or  suturing  the  tunica  behind  the 
testicle,  or  Andrews'  bottle  operation,  etc. 
The  results  appear  to  be  equally  as  good  as 
in  those  of  uncomphcated  hydroceles. 

My  interest  in  these  cases,  however,  is 
chiefly  in  the  answer  to  the  query :  ' '  How  do 
the  spermatozoa  get  into  the  hydroceles?" 
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PSEUDOMYXOMA  PERITONEI    IN    MALE    SUBJECTS 

By  M.  G.  SEELIG,  M.D.,  F.A.C.S.,  St.  Louis,  Missouri 


THERE  is  a  sufficiently  large  number  of 
recorded  cases  of  pseudomyxoma  peri- 
tonei to  remove  this  disease  from  the 
category  of  rarities,  nevertheless  the  number 
of  studied  cases  is  too  small  to  furnish  a  satis- 
factory concept  of  the  exact  nature  of 
this  pathological  process. 

The  striking,  outstanding,  and  character- 
izing feature  of  the  disease  is  the  accumulation 
in  the  peritoneal  cavity  of  a  colloid  exudate 
varying  in  consistency  from  a  syrup  to  solid 
colloid  masses.  This  exudate  is  the  only  con- 
stant accompaniment  of  the  disease.  In  some 
instances  there  is  a  progressive  cachexia, 
leading  to  death;  in  others  the  disease  runs  a 
benign  course  with  perfect  recovery  after 
suitable  operative  procedure,  and  often 
doubtlessly  without  operation.  In  a  large 
majority  of  cases  the  primary  cause  of  the 
disease  is  the  rupture  of  a  pseudomucinous 
ovarian  cyst;  in  a  by  no  means  small  minority 
of  cases  the  cause  is  the  rupture  of  a  mucocele 
of  the  appendix.  Up  to  date  the  latter  cause 
is  the  only  one  that  has  been  found  to  be 
responsible  for  the  disease  as  it  occurs  in 
males.  In  some  cases  the  colloid  material  is 
confined  in  loculi  whose  walls  are  made  up  of 
a  connective-tissue  new-growth  so  firm  and 
abundant  that  it  fuses  all  the  viscera  into  a 
solid  mass,  molded,  as  it  were,  into  the  per- 
itoneal cavity.  Some  authors  consider  this 
process  as  a  type  of  plastic  foreign  body  per- 
itonitis, others  consider  it  as  secondary  myxo- 
matous degeneration  of  the  peritoneum,  others 
as  multiple  cystic  lymphangiomata,  others  as 
a  type  of  innocent  implantation  metastasis, 
others  as  frank  carcinosis  peritonei,  and  still 
others  as  a  specific  type  of  peritoneal  infection 
producing  mucin.  Virchow  named  the  disease 
peritonitis  gelatinosa,  or  peritonitis  myxo- 
matosa  chronica;  Pean  called  it  maladie  gel- 
atineuse  du  peritoine;  Vidal  called  it  peritonite 
collide.  Werth  finally  coined  the  term  pseudo- 
myxoma peritonei,  basing  it  on  Hammar- 
sten's  proof  that  the  exudate  was  made  up  of 
pseudomucin,  instead  of  mucin. 


This  by  way  of  a  short  introduction  suffices 
to  emphasize  both  the  interest  that  centers  in 
the  disease  and  the  need  of  accurate  case 
reports,  in  order  to  foster  further  study.  My 
own  experience  has  been  limited  to  two  cases 
(one  of  them  already  reported  by  Dr.  Guthrie 
McConnell),  occurring  in  male  patients,  with 
the  appendix  as  the  primary  seat  of  the  disease. 
I  shall,  therefore,  limit  my  discussion  to 
pseudomyxoma  as  it  occurs  in  the  male,  ap- 
pending a  detailed  case  history  and  autopsy 
as  a  matter  of  record. 

This  limitation  to  male  patients  is  made  in 
order  to  emphasize  the  role  of  the  appendix 
as  a  primary  focus,  from  which  as  a  central 
depot  the  disease  may  spread  to  and  involve 
the  entire  peritoneum. 

It  may  be  reasonably  assumed  that  a 
knowledge  of  pseudomucinous  cysts  of  the 
ovary  is  fairly  general.  The  danger  of  rup- 
ture of  this  variety  of  cyst  and  likewise  of  the 
papillary  cystadenomata  of  the  ovary  is  al- 
most universally  appreciated,  and  the  tech- 
nique of  the  removal  of  these  cysts  has  in  late 
years  been  modified  to  meet  these  dangers. 
By  no  means  may  as  much  be  said  regarding 
the  knowledge  of  the  profession  in  regard  to 
mucocele  (so-called  cystic  degeneration  of  the 
appendix),  or  to  diverticula  of  the  appendix. 
A  discussion  of  pseudomyxoma  peritonei  in 
the  male  will  serve  very  concretely  to  empha- 
size both  the  importance  and  gravity  of  what 
we  might  otherwise  casually  consider  as 
a  mildly  inconsequential  appendicular  lesion. 

The  pathology  of  pseudomyxoma  peritonei 
is  in  the  very  first  instance,  striking,  and  as 
far  as  I  know  unique,  in  that  the  disease  may 
run  a  benign  or  a  malignant  course  clinically 
without  furnishing  any  differentiating  criteria, 
macroscopically  or  microscopically.  The  out- 
standing feature  of  the  disease,  pathologically, 
is  the  accumulation  of  a  gelatinous  material, 
which  on  analysis  has  been  shown  by  Ham- 
marsten  and  others,  to  be  pseudomucin.  The 
gelatinous  material  may  be  found  circum- 
scribed in  the  right  iliac  fossa  or  it  may  be 
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widely  scattered  throughout  the  peritoneal 
cavity.  So  far,  no  recorded  case  of  pseudo- 
myxoma in  the  male  has  shown  any  other 
source  than  the  appendLx  as  the  primary 
source  of  the  gelatinous  material.  Kaufmann, 
who  refers  to  the  disease  as  pseudomyxoma 
peritonei  ex  appendice.  classifies  the  possible 
origins  of  the  pseudomucin  as  from:  (a)  the 
rupture  of  a  cystic  appendLx;  (b)  the  rupture 
of  a  diverticulum  of  the  appendix;  (c)  perfora- 
tion of  an  acutely  inflamed  appendix.  This 
last  possibility  is  open  to  a  very  grave  doubt 
for  the  reason  that  the  content  of  an  acutely 
ruptured  appendix  is  purulent  rather  than 
mucinous:  Elbe  has  shown  that  the  essential 
conditions  for  the  mucinous  dilation  of  the 
appendix  are  a  rapidly  stenosing  process,  a 
sterile  lumen,  and  an  actively  secreting  mu- 
cosa. 

The  important  fact  is  that  the  appendix 
itself  is  the  sole  responsible  agent  for  the 
disease,  as  we  encounter  it  in  the  male.  It  is 
the  responsible  agent,  because  under  certain 
detinite  conditions  the  lumen  of  the  appendix 
or  diverticula  therefrom  contain  pseudomu- 
cin and  epithehal  cells.  It  has  not  been  estab- 
lished whether  the  escaped  pseudomucin 
provokes  a  reactionan,'  pseudomucinous 
peritonitis,  or  a  myxomatous  peritoneal  de- 
generation, or  whether  the  escaped  epithelial 
cells  are  originally  responsible  for  the  pseudo- 
mucin, and  continue  to  manufacture  it  after 
their  spread  and  implantation  throughout  the 
peritoneal  cavity.  In  this  connection  it  is  sig- 
nificant to  quote  the  figures  of  Elbe  showing 
that  in  7,602  routine  autopsies,  cystic  appen- 
dices were  encountered  :^;^  times  (nearly  0.5 
per  cent)  and  that  in  2.654  operations  for 
appendicitis,  cystic  appendices  were  found 
17  times  (nearly  0.7  per  cent). 

The  course  of  events  following  the  escape 
of  the  pseudomucin  varies. 

I .  The  exudate  may  be  Umited  in  its  es- 
cape, to  the  right  ihac  fossa,  where  it  consti- 
tutes itself  as  a  saucer-like,  kidney-like  or 
sausage-like  mass,  that  is  slowly  encapsulated 
by  connective- tissue  growth.  The  connective- 
tissue  growth  tends  from  the  outset  to  infil- 
trate into  the  massastiny  tendrils,  the  tendrils 
growing  into  well-developed  strands  later. 
The  mass  of  pseudomucin  is  usually  coursed 


with  fine  blood  vessels  and  frequently  pep- 
pered with  small  haemorrhages.  The  con- 
nective-tissue capsule  tends  to  establish  firm 
adhesion  to  the  neighboring  peritoneum. 

2.  The  exudate  may  not  be  localized  to 
the  right  iliac  fossa,  but  may  escape  to  various 
and  multiple  intraperitoneal  sites,  setting  up 
the  tj^jical  peritoneal  productive  reaction 
which  results  in  loculation  of  the  pseudomu- 
cin into  cyst-like  cavities,  to  which  neighbor- 
ing peritonealized  structures  become  adherent. 
Sometimes,  in  this  form  of  spread,  the  pseudo- 
mucin becomes  delicately  encapsulated  and 
hangs  from  the  intestinal  peritoneum  as  little 
polypi. 

3.  It  is  possible  for  the  exudate  to  be  ab- 
sorbed entirely — Lejars  reports  such  instances 
and  I  have  under  observation  at  present  a 
patient,  who  in  all  probability  is  absorbing  a 
pseudomyxomatous  mass. 

4.  There  may  be  wide  dissemination  of  the 
exudate  with  a  tendency  to  marked  secreting 
activity  on  the  part  of  the  disseminated  mate- 
rial. These  are  the  cases  that  present  the 
clinical  appearances  of  an  ascitic  abdomen, 
with  accompanying  symptoms  of  cachexia 
and  general  physical  deterioration.  In  this 
group  we  may  encounter  infiltration  of  the 
abdominal  wall.  In  spite  of  all  these  ear- 
marks of  malignancy,  there  is  clear-cut  clinical 
evidence  of  the  benign  nature  of  this  type  of 
the  disease,  in  several  instances.  In  other 
recorded  cases,  this  type  of  the  disease  has 
carried  patients  oft"  exactly  as  does  wide- 
spread intra-abdominal  carcinosis.  In  these 
cases,  where  the  dissemination  is  widespread, 
there  is  an  accompanying  adhesive  periton- 
itis which  tends  to  bind  and  fuse  all  the  intra- 
abdominal organs  into  an  inseparable  mass. 
Kinking  of  the  intestine  and  consequent 
intestinal  obstruction  is  naturally  a  likely 
complication. 

From  the  histopathological  point  of  view 
the  chief  interest  centers  around  the  fate  of 
the  epithelial  cells  which  usually  spread  with 
the  exudate.  According  to  Cagnetto  the  con- 
tents of  a  cystic  appendix  is  made  up  of  mu- 
cus, leucocytes,  and  epithelial  cells.  The  epi- 
thelial cells  are  usually  found  lining  the  various 
c)'st  cavities,  and  vary  in  size  from  low  cu- 
boidal  to  high  cvlindrical.    Bv  some  authors 
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they  are  made  responsible  for  the  metastatic 
secretion  of  the  pseudomucin,  by  others  this 
origin  of  the  exudate  is  denied.  It  is  fairly 
generally  conceded  that  as  the  pseudomucin- 
ous exudate  accumulates  within  the  new 
formed  connective-tissue  capsule  the  intra- 
capsular pressure  destroys  the  epithelium 
lining.  If  this  is  a  correct  assumption,  it  intro- 
duces an  element  of  confusion  in  establishing 
definite  criteria  by  which  we  may  establish 
a  diagnosis  of  carcinoma.  In  the  present 
state  of  our  knowledge,  it  is  futile  to  specu- 
late on  this  problem'.  The  facts  are  that  cer- 
tain cases  of  pseudomyxoma  showing  an 
abundant  distribution  of  epithelium  recover 
completely  after  incomplete  operation,  and 
other  cases  in  which,  it  is  almost  impossible 
to  find  any  epithelial  cells,  run  a  clinical  course 
which  is  identical  with  that  of  carcinoma. 

The  symptomatology  of  the  disease  varies 
within  broad  limits  according  to  the  stage  to 
which  it  has  progressed,  and  the  type  of  path- 
ological course  that  it  follows.  It  seems 
rational  to  assume  that  the  most  benign  type 
due  to  a  ruptured  sterile  appendicular  cyst, 
may  run  its  course  symptomless,  the  exudate 
being  absorbed  without  ever  having  made  its 
presence  known.  There  are  other  cases  with  a 
history  of  mild  abdominal  symptoms  in  which 
the  sausage-  or  kidney-shaped  tumor,  found  in 
the  right  iliac  fossa,  constitutes  the  most 
important  symptoms.  These  cases  shade  off 
clinically  into  the  more  grave  cases  with  dis- 
tended abdomen,  multiple  palpable  masses 
and  signs  of  general  physical  deterioration.  In 
no  instance  is  there  a  satisfactory  syndrome 
on  which  to  base  a  diagnosis  with  any  degree  of 
assurance.  In  my  second  case  I  was  able  to 
make  the  diagnosis  tentatively  owing  to  the 
fact  that  the  patient's  appendbc  had  been 
removed  at  an  earlier  date,  for  some  unknown 
type  of  appendicular  disease,  that  a  post- 
operative fistula  had  established  itself,  and 
that  from  this  fistula,  when  I  examined  the 
patient,  there  exuded  a  thin,  mucinous  ex- 
udate. 

1  This  question  is  clouded  by  two  case  reportsfHueter  and  Kaufraann) 
in  eacli  of  whicll,  pseudomyxoma  leading  to  death  with  manifest  clin- 
ical evidences  of  cachexia,  was  accompanied  by  carcinoma  of  the 
appendix.  Both  these  authors  contend  that  the  cases  could  be  differ- 
entiated from  colloid  carcinoma  of  the  peritoneum  on  the  basis  of  scanty 
cell  distribution.  I  cannot  bring  myself  to  believe  that  in  either  of  these 
cases  or  in  the  case  reported  by  McConnell  there  is  sufficient  warrant 
to  e.xclude  carcinoma. 


The  prognosis  of  the  disease  varies  from 
excellent  to  hopeless.  As  a  rule,  it  may  be 
stated  that  if  operative  interference  is  insti- 
tuted early  before  wide  dissemination  has 
occurred,  a  cure  may  be  expected  regularly. 
The  widely  disseminated  types  (irrespective 
of  whether  subsequent  investigation  classes 
this  type  as  pseudomyxoma  or  as  carcinoma) 
offer  the  most  hopeless  outlook. 

Treatment  consists  in  removing  the  primary 
focus  of  disease — the  appendbc — and  scooping 
out  that  portion  of  the  exudate  which  can  be 
reached  conveniently  and  with  safety,  with- 
out any  attempt  to  clear  the  abdominal  cavity 
of  its  entire  pseudomucinous  content. 

The  following  case  history  is  appended  as  a 
matter  of  record: 

The  patient,  a  male,  white,  42  years  old  entered 
City  Hospital  on  December  12,  1012,  complaining 
of  abdominal  pain,  abdominal  distention,  weak- 
ness, and  loss  of  weight.  About  2  years  ago  the 
patient  gradually  developed  a  dull  intermittent  pain 
in  the  region  of  the  umbilicus  coming  on  about  one- 
half  hour  after  meals,  and  a  feeling  of  discomfort 
between  these  attacks.  At  this  time,  however, 
there  were  no  gastric  symptoms  such  as  pain,  eructa- 
tions, nausea  or  vomiting,  and  the  appetite  was  good. 
The  bowels  were  constipated.  3  days  often  elapsing 
without  movement. 

This  condition  continued  with  very  little  varia- 
tion for  about  one-half  year  when,  after  a  fishing 
trip,  the  patient  returned  home  with  a  more  or  less 
severe  cramp-like  pain  in  the  lower  left  abdomen. 
This  lasted  all  day  and  finally  compelled  him  to  call 
in  a  doctor,  who  gave  relief  by  the  use  of  some  tab- 
lets and  a  physic.  At  this  time  no  other  symptoms 
had  developed. 

Five  months  after  this  attack  the  patient  noticed 
that  his  abdomen  began  to  enlarge.  This  continued 
while  the  patient  became  thinner.  Doctor  then  told 
patient  that  he  had  dropsy  and  would  have  to  be 
tapped. 

In  October  of  191 2  the  patient  consented  to  an 
operation,  which  was  done  under  an  anssthetic,  and 
in  which  he  presumed  some  fluid  was  removed.  For 
2  or  3  months  previous  to  this  operation  the  patient 
had  attacks  of  vomiting  usually  in  the  morning,  but 
occasionally  at  various  times  during  the  day.  On 
inquiry  it  was  learned  that  the  operating  surgeon 
had  diagnosed  the  case  appendicitis  and  had  oper- 
ated on  that  basis.  Other  details  could  not  be 
learned  from  the  surgeon,  who  had  not  kept  a  record 
of  the  patient. 

The  patient  stated  that  the  wound  was  slow  to  heal 
after  the  operation,  and  the  dressings  were  satur- 
ated with  a  clear  yellow  fluid  which  looked  like 
urine.  This  discharge  continued  for  a  week.  Three 
weeks  after  the  operation,  he  walked  home.     Still 
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weak  at  this  time,  he  remained  in  bed  and  getting 
up  only  occasionally  and  becoming  progressively 
weaker  until  he  finally  entered  the  City  Hospital 
on  the  above  date. 

Family  history.  The  patient's  father  is  dead,  the 
cause  of  death  being  unknown.  His  mother  died  of 
tumor,  the  nature  of  which  is  unknown.  There  was 
no  history  of  tuberculosis,  nervous  or  mental  dis- 
eases, skin  diseases,  rheumatism,  nephritis  or  cardiac 
conditions,  etc. 

Past  history.  The  patient  had  measles,  parotitis, 
and  varicella  in  childhood.  Had  an  attack  of  rheu- 
matism 3  years  ago.  Had  gonorrhcta  once  in  his 
younger  days,  which  was  not  followed  by  a  skin 
eruption,  sore  throat,  falling  of  hair  and  other 
symptoms  of  secondary  lues.  He  had  been  operated 
upon  as  mentioned  above.  No  history  of  any 
accidents. 

Habits.  Bowels  more  or  less  constipated.  Sleeps 
poorly  and  somewhat  irregularly.  His  occupation 
was  that  of  shoeworker.  Drank  beer  and  whisky 
to  excess  some  years  ago  but  more  moderately  for 
the  last  few  years.  Used  smoking  tobacco.  Denied 
the  use  of  drugs.  Diet  and  hygiene  were  found  to 
be  only  fair. 

Physical  examination.  An  emaciated  anaemic 
white  male  about  5  feet  10  inches  tall;  development 
and  nutrition  poor.  Xo  deformities,  somewhat 
depressed  both  mentally  and  physically  although 
apparently  contented. 

Head  and  neck.  Light  brown  hair,  gray  eyes, 
left  pupil  larger  than  tight,  somewhat  irregular  and 
both  reacted  sluggishly  to  light.  No  nasal  or  oral 
findings.  No  facial  palsy.  The  tongue  was  central, 
clear,  and  presented  a  slight,  fine  tremor.  No  cer\-i- 
cal  pulsations.    Cervical  lymph  nodes  palpable. 

Thorax.  Flat  chest.  .-Xnteroposterior  diameter 
somewhat  diminished  in  proportion.  Emaciation 
quite  evident.  Apex  beat  seen  and  felt  in  normal 
position.  \o  increase  in  tactile  fremitus.  No  in- 
crease or  diminution  in  vocal  fremitus.  No  abnor- 
mal areas  of  dullness  or  percussion.  Tubular  breath- 
ing throughout  the  thorax.  No  rales.  No  cardiac 
murmurs. 

Abdomen.  Considerably  enlarged  and  ovoid. 
Firm  but  no  marked  tension.  Shght  tenderness  on 
deep  palpation,  not  well  defined.  On  palpation  the 
abdomen  gave  the  impression  of  a  general  abdom- 
inal mass  extending  to  the  right  and  left,  moder- 
ately firm  in  consistency,  irregular  and  ill-defined 
and  not  very  movable.  No  fluid  percussion  wave. 
Rectal  examination  elicited  an  ill-defined  firm  mass 
in  the  region  of  the  prostate,  .\bdominal  skin 
retlexes  equal  but  somewhat  sluggish.  The  abdom- 
inal organs  could  not  be  outlined.  Inguinal  glands 
palpable.  .\  discharging  sinus  in  the  line  of  a  linear 
scar  below  the  umbilicus  and  in  the  midline,  the 
discharge  being  yellowish  in  color,  and  mucoid  in 
consistency. 

Extremities.  No  deformities  or  paralyses.  Gen- 
eral weakness.  No  disturbance  of  skin  sensations. 
Pulse  fairly  full,  regular,  and  of  good  tension. 


Urinalysis.  Specific  gravity  1,023,  acid;  cloudy; 
amber;  no  albumin  or  casts;  uric  acid  and  urate 
crystals. 

Blood  examination.  Positive  Wassermann  reac- 
tion. 

FcEcal  examination.  No  blood  observed  after  a 
meat-free  diet. 

Diagnosis.  Syphilis  malignancy  (?),  pseudomyxoma 
peritonei(?).  The  last  two  conditions  are  strongly  sus- 
pected on  account  of  the  general  condition  of  the 
patient,  the  abdominal  physical  findings,  the  nature 
of  the  discharge  and  the  history  of  an  appendectomy. 

Course.  Treatment  was  begun  along  a  dietetic 
basis,  efforts  being  made  to  increase  the  patient's 
resistance,  hence  stomachics,  tonics,  and  a  liberal 
diet  were  ordered.  The  sinus  was  regularly  dressed 
with  an  aseptic  dry  dressing.  Within  a  week  the 
positive  Wassermann  was  obtained  and  the  mixed 
treatment  of  potassium  iodide  and  injections  .of 
mercuric  bichloride  solution  were  instituted.  At  the 
end  of  a  month  of  this  treatment,  patient's  general 
condition  was  improved,  with  no  marked  change  of 
the  local  condition. 

Then  salvarsan  was  injected  intravenously 
which  resulted  in  the  discharge  becoming  more  pro- 
fuse for  a  few  days  but  after  a  week  the  abdomen 
had  become  considerably  smaller,  the  discharge 
became  less  and  the  patient  generally  improved. 

This  improvement  did  not  last  long  when,  at  the 
beginning  of  the  third  month  of  treatment,  it  was 
noticed  that  both  legs  became  more  and  more  oede- 
matous  and  finally  skin  excoriations  were  seen. 
The  etiology  of  this  was  ascertained  as  disturbed 
circulation.  In  the  meantime  the  discharge  from 
the  sinus  became  more  profuse.  About  15  days' 
treatment  by  rest  in  bed.  elevation  of  the  limbs,  and 
local  applications  of  zinc  oxide  ointment  caused  the 
leg  condition  to  disappear  but  the  discharge  from 
the  sinus  became  more  profuse. 

In  a  few  da^-s  the  patient  was  put  into  a  wheel 
chair  again  but  his  general  condition  was  found  to 
be  worse,  with  loss  of  appetite,  pallor  and  emacia- 
tion more  marked.  Five  days  later  the  abdominal 
sinus  became  a  fa-cal  fistula  and  with  it  came  weak- 
ness and  so  much  exhaustion  that  the  patient  was 
obliged  again  to  take  to  his  bed. 

From  this  time  on,  patient  became  progressively 
weaker.  Cardiac  stimulation  finally  proved  fruit- 
less and,  unable  to  talk  from  the  marked  weakness 
and  collapse,  the  patient  died  of  exhaustion,  Febru- 
ary 23,  1013. 

Autopsy  report  by  Dr.  D.  L.  Harris.  The  body 
is  that  of  an  extremely  emaciated  white  male,  meas- 
uring 165  centimeters.  Rigor  mortis  absent;  livores 
very  few  in  the  dependent  parts  of  the  body.  Eyes 
are  deeply  fallen  in.  Intra-ocular  pressure  slightly 
reduced;  pupils  equal,  measuring  0.4  centimeters. 
Body  very  pale;  skin  over  both  limbs  dry  and  scaly. 
Abdomen  slightly  distended.  Umbilicus  cannot  be 
seen.  In  the  median  line  about  the  middle  of  the 
abdomen  there  is  an  opening  measuring  0.4  centi- 
meters, oval  in  shape,  through  which  greenish   yel- 
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low  semilluid  creamy-like  material  is  exuding.  On 
opening  the  abdomen,  panniculus  nearly  absent; 
nuisclcs  very  thin,  brownish  red.  The  abdominal 
cavity  is  filled  with  a  greenish  yellow  gelatinous 
mass  which  covers  the  intestines  and  all  the  organs. 
In  the  dependent  parts  of  the  pelvis  and  in  both 
hypochrondria  there  is  a  considerable  amount  of  a 
semifluid  material  of  a  fa-culent  odor  and  peasoup- 
like  apjiearance.  The  viscera  cannot  be  separated 
from  one  another;  the  liver  is  attached  to  the  dia- 
phragm or  rather  separated  from  the  diaphragm  by 
a  thick  layer  of  this  half-translucent  jelly-like 
materia!.  This  layer  measures  from  5  to  10  centi- 
meters. The  intestines  are  all  bound  together  in 
one  mass  and  the  coils  are  so  firmly  adherent  each 
to  the  other  that  in  trying  to  separate  them, 
their  walls  tear  and  fieces  exude.  The  intestines 
are  of  a  light  gray,  distended  with  gas,  and  very 
thin.  Appendix  cannot  be  seen  or  found.  The  omen- 
tum and  stomach  are  concealed  under  the  jelly-like 
mass,  and  the  contour  of  the  stomach  cannot  be 
felt.  Bladder  is  distended  above  symphysis  and  is 
tilled  with  clear  urine.  The  surrounding  tissue  and 
prostate  are  very  firm  and  covered  by  numerous 
yellowish  white  nodules,  which  are  prominent, 
moderately  firm  in  consistency,  and  have  the  size 
from  a  pinhead  to  a  small  pea.  They  are  not  trans- 
parent and  appear  cheesy-like.  They  differ  very 
much  from  the  translucent  jelly  which  covers  the 
peritoneal  cavity  and  organs.  The  organs  are  taken 
out  ill  tola,  and  large  cross  sections  made  through 
the  entire  mass.  Only  the  kidneys  could  be  separ- 
ated from  this  mass.  Each  of  these  organs  is  very 
small  (100  gms).  Capsule  strips  easily,  leaving  a 
perfectly  smooth  surface  of  a  reddish  yellow  color. 
The  cut  surface  shows  regular  structure.  Cortex 
and  medulla  are  pale.  Glomeruli  are  visible  and 
pyramids  distinct.  The  pelvis  is  moderately  extended 
mucosa  pale.  On  the  left  kidney  there  was  found  a 
small  white  nodule,  measuring  i  millimeter,  of  a 
yellowish  color  and  opaque.  Spleen  cannot  be  sep- 
arated and  cross  sections  show  a  very  firm  grayish 
organ,  whose  cut  surface  has  a  honey-combed  appear- 
ance due  to  very  much  thickened  septa  between 
which  are  small  whitish  cysts  either  empty  or  filled 
with  the  jelly-like  material.  The  organ  is  very  firm 
and  cuts  with  difficulty. 

Section  through  the  liver  shows  a  very  thin,  dark 
brown  organ,  slightly  increased  in  consistency.  The 
liver  structure  cannot  be  distinctly  made  out.  The 
liver,  as  mentioned  above,  is  surrounded  by  a  thick 
layer  of  the  jelly-like  material. 

Sections  of  the  pancreas  show  a  very  firm  organ, 
pale  yellow  in  color,  and  smaller  than  usual.  The 
mucosa  of  the  stomach  is  pale. 

On  removing  the  sternum,  both  lungs  are  moder- 
ately contracted  partly  covering  the  heart.  Peri- 
cardial sac  is  very  thin,  smooth  and  shining.  It 
contains  several  cubic  centimeters  of  a  clear  fluid. 

Heart  is  small,  much  smaller  than  the  owner's 
fist  and  weighs  iqo  grams.  The  right  side  is  flabby; 
left    moderately    contracted.      The    epicardium    is 


free,  smooth  and  shiny,  of  a  reddish,  brownish  color. 
The  mitral  scarcely  admits  two  fingers.  The  tricus- 
pid easily  admits  three  fingers.  The  myocardium  is 
brownish  and  measures  1.2  centimeters  thick  in  the 
right  side.  Bicuspid  and  tricuspid  valves  are 
smooth  and  tender.  The  aortic  cusps  are  tender. 
The  wall  of  the  aorta  shows  multiple  irregular 
patches,  measuring  from  i  to  3  centimeters.  Thev 
are  prominent,  white,  opaque  in  color  and  not  calci- 
fied.   The  elasticity  of  the  aorta  is  still  present. 

Right  lung  weighs  370  grams;  left  the  same. 
Pleural  surfaces  perfectly  smooth.  The  lungs  are 
grayish  pink  in  the  upper  parts  and  reddish  in  the 
lower.  Both  organs  pit  on  pressure.  On  cut  surface 
upper  lobes  are  grayish.  Middle  and  lower  lobes  are 
red,  congested,  and  on  slight  pressure  frothy,  blood- 
stained fluid  is  exuding  in  abundance.  Bronchi  mod- 
erately congested,  filled  with  frothy  fluid.  Bronchial 
glands  are  not  enlarged  and  slightly  anthracotic. 

Brain.  Dura  mater  of  a  good  tension;  gyri  are 
not  flattened.  \'entricles  contain  usual  amount  of 
clear  liquor.  Consistency  of  the  organ  not  dimin- 
ished. On  cutting,  tissue  appears  rather  pale  and 
blood  points  are  not  numerous. 

Anatomical  diagnosis.  Pseudomyxoma  peritonei; 
peritonitis  chronica  (with  purulent  and  faecal  exu- 
date in  abdomen):  brown  atrophy  of  the  heart;  early 
arteriosclerosis  of  aorta;  ledema  of  the  lungs, 

M icroscopical  findings.  Sections  from  the  omen- 
tum, intestine,  spleen,  kidneys,  liver,  pancreas, 
bladder,  and  diaphragm,  and  from  the  lungs  and 
heart  were  made.  Microscopical  examinations  of 
these  show  the  process  to  involve  only  the  peritone- 
um and  the  parenchyma  of  the  spleen.  Within  the 
substance  of  the  liver,  kidney,  and  pancreas,  there 
is  none  of  the  myxomatous  material.  The  process 
does  not  extend  beneath  the  visceral  peritoneal  layer 
of  the  intestines. 

Sections  of  the  omentum  show  a  marked  fibrous 
connective-tissue  proliferation  with  numerous  areas 
of  extensive  lymphatic  infiltration.  Covering  this  in 
varying  degrees  of  thickness  are  laminated,  cell- 
free  layers  of  unformed  material  which  stain  faintly 
and  diffusely.  Numerous  cysts  here  and  there  are 
lined  with  a  single  layer  of  epithelial  cells  which,  in 
proportion  to  the  distention,  are  either  tall,  col- 
umnar, cuboidal  or  flattened.  These  epithelial  cells 
may  be  found  in  all  degrees  of  deterioration.  In 
larger  cysts  where  the  stratified  myxomatous  mate- 
rial is  more  extensive,  only  the  faint  outline  of  these 
cells  is  discernible. 

In  one  section,  which  included  the  liver,  the  dia- 
phragm and  the  thickened  intraperitoneal  deposit, 
Glisson's  capsule  and  the  peritoneum  covering  the 
liver  is  easily  made  out.  Upon  this,  lying  within  the 
fibrous  tissue  bands,  are  small  cysts  containing 
within  their  walls  the  mucinous  deposit.  These 
cysts  are  lined  with  a  single  layer  of  cuboidal  and 
columnar  epithelial  cells. 

In  the  omentum  there  is  an  extensive  deposit  of 
the  mucinous  material  held  within  a  connective- 
tissue  meshwork.    There  are  here  numerous  areas  of 
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lymphatic  infiltration.  The  spleen  can  scarcely  be 
recognized;  only  a  few  scattered  islands  of  lymphoid 
tissue  mark  its  site.  The  fibrous  connective  tissue 
in-gro\vth  is  here  especially  marked. 

The  epithelial  cells  lining  the  cysts  are  preserved 
only  here  and  there.  For  the  most  part  merely  a 
faint  and  obliterated  outline  of  these  cells  remains. 


It  appears  that  degeneration  follows  as  rapidly  as 
proliferation  advances  and  that  in  this  we  have  cne 
explanation  of  the  chronic  nature  of  the  disease. 

These  cuboidal  epithelial  cells  are  always  in  a 
single  layer  and  do  not  grow  upon  stalks  or  tend 
to  form  papillary  outgrowths.  Very  few  goblet 
cells  were  observed. 


THE    PELMC    ARTICULATIONS    DURIXG    PREGXAXCY,    LABOR, 

AND    THE    PUERPERIUM 

.Ax  X-R.w  Study  ' 
By  I'KAN'K  W.  LYXCH,  II.D..  F..\.C.S..  S.an  Francisco,  CAi.iFORxi.'i 

Professor  of  Obstetrics  and  Gynecology.  University  of  California 


THE  question  as  to  whether  a  woman's 
pelvic  girdle  expands  in  pregnancy 
and  labor  has  been  a  matter  of  interest 
since  earliest  time.  The  belief  that  it  separates 
has  had  many  advocates  and  has  been  con- 
firmed by  many  positive  reports  by  earlier 
observers.  Quite  likely  the  majority  of  these 
were  pathological  cases,  yet  there  is  no  doubt 
but  that  joint  changes  greatly  aid  labor  in 
some  of  the  animals. 

As  early  as  1812  Le  Gallois  showed  that  the 
pelvis  of  the  female  guinea  pig  was  only  about 
half  the  size  of  the  foetal  head  and  that 
parturition  was  possible  only  by  an  increase 
in  size  of  the  pelvis  since  the  head  measured 
20  millimeters  and  the  pelvis  but  11  milli- 
meters. He  showed  that  ,^  weeks  before 
parturition,  the  ligaments  joining  the  pubis 
became  thick,  soft,  and  malleable  so  that  the 
pubes  gradually  opened,  the  ilia  swinging  on 
the  relaxed  uterosacral  joints  as  if  on  a  hinge. 
At  time  of  parturition,  there  was  a  separation 
of  at  least  one  finger's  breadth  and  very  often 
two.  Immediately  after  delivery,  the  shrink- 
age began,  and  the  symphysis  in  a  few  days 
receded  to  normal  width  and  consistency. 
Knox,  in  18,^9,  observed  in  a  pregnant  seal  a 
separation  of  the  symphysis  pubis  and  elonga- 
tion of  its  ligaments  to  the  extent  of  nearly 
2  inches.  Barlow,  in  1854,  described  changes 
in  the  jielvic  joints  of  the  parturient  cow 
which  increased  the  size  of  the  pelvis,  and 
Duncan  later  demonstrated  these  specimens 
before    the    Edinburgh    Obstetrical    Society. 


The  pubes  remained  fairly  well  held  together 
and  the  changes  were  chiefly  in  the  sacro- 
iliac joints.  The  sacro-iliac  joints  in  the  non- 
pregnant animal  are  firmly  bound  by  a  sub- 
stance resembling  intervertebral  discs,  yet  in 
pregnancy  the  bony  surfaces  become  smooth 
and  lubricated  and  the  surrounding  fibrous 
ligaments  markedly  relaxed.  The  sacro- 
iliac ligaments  of  moderate  thickness  and  in  a 
state  of  tension  in  the  non-pregnant  cow  were 
much  longer  and  thicker  in  the  pregnant 
animal  and  with  such  lack  of  tension  as  to 
permit  the  sacrum  to  move  ciuite  freely  upon 
the  ilia,  and  vice  versa  in  an  anteroposterior 
direction  and  to  allow  the  ilia  to  separate 
behind.  The  fact  that  the  cow's  rump  changes 
its  plane  a  few  days  before  labor  has  long  been 
known  to  cattle  raisers. 

It  seems  quite  likely  that  similar  observa- 
tions were  responsible  for  the  Hippocratic 
doctrine  that  a  woman's  pehis  separated  in 
her  first  labor  and  remained  so  thereafter. 
The  majority  of  texts  state  that  Vesalius 
did  much  to  overthrow  this  doctrine  by  his 
dissections,  in  which  he  demonstrated  that  it 
was  impossible  for  the  pelvis  so  to  widen,  as 
did  Realdus  Columbus  who  claimed  that 
woman's  pelvis  was  an  unyielding  ring.  Yet 
we  find  from  the  literature  that  these  observa- 
tions made  little  impression  for  more  than  a 
century,  possibly  because  Severin  Pineau  in 
15QQ  described  a  separation  in  the  pubis  oi  a 
woman  who  suffered  punishment  by  death 
10  days  postpartum,  for  the  murder  of  her 


'  From  the  Women's  Clinic,  University  of  California  Hospital,  San  Francisco;  read  at  the  American  Gynecological  Society^  June  14.  igig. 
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Fig.  I.     Non-pregnant  control,  \-irgin  pelvis. 

child.  The  dissection  done  in  the  presence  of 
Ambrose  Fare  proved  the  plausibiHty  of  the 
older  tenet  to  their  complete  satisfaction. 

The  weight  of  Fare's  authority  and  the 
value  of  positive  evidence  prevailed.  The 
majority  believed  that  \'esa]ius  and  Columbus 
had  dissected  cases  against  the  rule.    It  ap- 


Fig.  3.  Non-pregnant  control,  Il-para.  Symphysis 
ruptured  at  first  labor,  low  forceps  deliver}'.  Patient  in 
bed  three  months,  crutches  nine  months,  cane  until  2  years. 
Symptoms  extremely  marked  after  fifth  month  of  second 
pregnancy.  3  years  after  first  labor.  Plate  15  months  after 
second  labor  when  very  slight  symptoms  present  when 
patient  turned  suddenly. 

pears  that  of  the  obstetricians  of  the  17th 
and  first  half  of  the  i8th  century.  Mauriceau 
alone  rejected  the  Hippocratic  doctrine.  The 
pelvis  is  so  small,  writes  Pare:  how  can  a 
baby  come  through  so  small  a  space  unless  the 
pelvis  yields? 


Fig.  2.     Xon-pregnant  control,  \'irgin  pelvis.   Sacro-iliac 
symptoms. 


Fig.  4.  Pregnant  control.  lO-year  nullipara,  at  4  months. 
Sacro-iliac  symptoms.       Wide  sacro-iliac  synchondrosis. 
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Fig.  5.  Pregnant  control.  Wide  rachitic  pelvis.  Has 
had  one  caesarean  section.  Now  4  months  in  second 
pregnancy. 

With  the  long  and  bitter  controversy  waged 
concerning  the  justitiability  of  symphysiot- 
omy, the  subject  gained  new  importance.  Its 
earher  advocates  beheved  that  the  operation 
was  indicated  when  the  pelvis  did  not  properly 
give  during  labor. 

Our  modern  belief  was  first  well  stated  by 
Baudelocque  who  admitted  that  the  pelvis 
occasionally  separated,  as  was  evidenced  by 
the  reports  of  many  positive  cases,  but  denied 
that  it  did  so  as  a  rule,  since  he  sought  it 
unsuccessfully  in  the  fresh  bodies  of  twenty 
women  who  died  following  labor.  Since  con- 
siderable separation  did  not  occur  as  the  rule, 
he  deemed  that  a  smaller  one  would  not  aid 
labor  materially  since  a  pubic  separation  of 
one  inch  added  only  two  or  three  lines  to  the 
essential  pelvic  diameters. 

Nor  did  Smcllie  believe  it  was  a  frequent 
occurrence.  He  cites  one  case  in  his  text 
in  which  symptoms  attended  the  pubic  sepa 
ration,  disappearing  2  months  following  labor, 
a  case  related  to  him  by  Smollett.  He  says  in 
discussion  that  he  himself  had  never  seen  such 
a  case  but  that  Lawrence  had  a  specimen,  the 
pelvic  bones  of  which  were  separated  one  inch 
from  each  other,  and  that  he  had  seen  one 
other  such  specimen  owned  by  Dr.  Hunter. 
The  view  that  the  pelvis  actually  opened,  lost 
ground.  "Will  not  the  foetal  head"  writes 
Roederer.  "give  sooner  than  the  i)elvis?"' 


Fig.  6. 
labor. 


Pregnant  control.    Nullipara,   12  days  before 


Yet  the  literature  prior  to  that  time  cites 
many  positive  cases.  Spigelius,  Bauhineus 
Riveamus,  Diemerbroeck,  Arniseus,  Bianchi, 
Gregory  Pineus,  Duvernay,  Bertin,  Levret, 
Santorini,  Hunter,  and  others  had  recorded 
a  separation  of  the  pubis  in  dead  parturient 
women.  Hildanus,  Guillemeau,  Van  Solingen, 
Puzos,  Veslingries,  Soumain,  Bikker,  Arnauld, 
Morgagni,    Madame    Boivin.    Madame    La- 


Fig.   7.     I.abor  and  puerperium.    I-para.    First  stage  of 
labor. 
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Fig.  S.     Labor  and  puerperium. 
after  first  labor. 


I-para.    Three  weeks 


chapelle,  Jacquemier,  and  others  made  similar 
reports  from  the  living  subject.  Pare,  Peu. 
Lachapelle  and  Smellie  record  the  separation 


Fig. 
labor. 


ic.     Labor    and    puerperium.      Si.x   weeks    after 


Fig.  Q.  Labor  and  puerperium.  Nullipara.  Second 
stage.     Wide  sacroiliacs  and  rather  wide  symphysis. 

of  one  ilium  from  the  sacrum,  while  Breit 
reported  similar  dislocations  in  both  sides. 

Sufficient  examples  of  pelvic  separation 
had  been  reported  to  excite  interest  in  its 
mechanism.  The  older  observers  usually  re- 
garded the  symphysis  pubis  as  a  fibrocartilag- 
inous joint  very  often  without  mention  of 
binding  ligaments  and  considered  the  accu- 
mulations of  fluid  in  its  center  as  degenera- 
tions. Yet  Albinus,  when  in  Leyden,  classed 
both  the  symphysis  pubis  and  sacro-iliac 
joints  as  bone  joints  lined  with  synovial 
membrane.  William  Hunter  independently 
al)out  the  same  time  came  to  the  same  con- 
clusion and  showed  that  in  parturient  women 
a  membrane  often  extended  over  nearly  the 
entire  articulation  and  contained  fluid.  One 
hundred  years  later,  Senoir  advanced  similar 
views  before  the  Paris  Academy  contendiiag, 
as  did  Hunter,  that  an  efl'usion  of  serum 
caused  the  separation  of  the  bones  and  re- 
laxation of  the  ligaments,  and  that  the  joints 
were  lined  with  synovial  membrane.  Luschka, 
in  1854,  made  similar  observations,  recording 
the  contrasting  pictures  of  the  pelvic  joints  of 
two  women  of  21.  one  non-pregnant  and  the 
other  recently  delivered,  as  well  as  the  report 
of  the  findings  of  a  woman  of  .:;6  who  died  late 
in  pregnancy. 
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Kig.  II.  Labor  only.  Nullipara,  second  stage,  head  on 
perineum,  wide  sacroiliacs. 

Yet  the  whole  subject  of  the  behavior  of 
the  pelvic  joints  in  pregnancy  and  labor  is 
best  summed  up  in  Duncan's  essay  in  1867. 
He  emphasized  the  error  of  teaching  that  the 
pelvis  is  immobile  since  the  sacrum  normally 
rotates  within  small  limits  on  a  transverse 
diameter.  'I'his  mutation  of  the  sacrum  oc- 
curs in  men  and  women.  When  standing,  the 
body  weight  pushes  the  promontory  back- 
ward, thus  increasing  the  length  of  the  conju- 
gate vera.  When  squatting,  the  promontory  is 
shoved  forward  and  the  coccyx  backward, 
thus  increasing  the  diameter  of  the  outlet. 
With  the  softening  of  the  pelvic  joints, 
which  occurs  normally  during  pregnancy,  the 
movements  of  the  sacrum  are  increased.  Na- 
ture utilizes  them  to  aid  labor  and  guides  the 
woman  in  the  first  stage  to  walk  about  to 
increase  the  inlet  while  the  head  is  high. 
When  the  presenting  part  reaches  the  pelvic 
floor,  the  reflexes  cause  the  patient  to  draw  up 
her  knees  and  press  down.  The  contracting 
abdominal  muscles  pull  the  pubis  up  and  thus 
increase  the  outlet.  Moreo\cr  they  push  with 
their  feet  wide  apart  in  a  position  to  take 
advantage  of  any  separation  of  the  pubis. 
His  dissertation  clearly  explains  the  value  of 


Fig.  12.  Nullipara,  generally  contracted  peh-is.  Head 
low  on  spines,  cervix  6  centimeters,  some  o\-erIapping  of 
foetal  head. 

the  so-called  Italian  position  which  was  in  use 
for  many  centuries  before  and  which  was 
described  by  Walchcr. 

Foullet,  in  18(^4.  made  some  observations  to 
determine  the  force  necessary  to  rupture  the 
symphysis  pubis  and  found  that  the  pubic 
joint  of  seven  women  who  died  during  the 
puerperium  broke  under  forces  of  170  to  200 
kilograms.  Since  forceps  extractions  usually 
require  less  than  25  kilograms,  it  is  apparent 
that    the    softening    of     the    joints    is    an 


l-'ig.  I,?.  Eighteen-year  old  |)rimipara  with  wide  symphy- 
sis. X-ray  taken  early  in  labor.  Symphysis  returned  to 
normal  size  i.S  months  after  labor. 
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Fig.  14.  Eighteen  _\  car  old  primipara  with  wide  symphy- 
sis, returning  to  normal  size  iS  months  after  labor.  X-ray 
taken  45  days  after  labor.  Symphysis  still  wide  but 
narrower  than  in  Figure  13. 


Fig.  15.  Eighteen-year  old  primipara  with  wide  sym- 
physis, returning  to  normal  size  iS  months  after  labor. 
X-ray  taken  45  days  after  labor.  Labor  shown  in  Figure 
13.   Symphysis  now  has  returned  to  normal  limits. 


etiological  feature  in  rupture  of  the  sym- 
physis during  labor. 

The  observations  of  Budin  that  the  sym- 
physis is  mobile  during  pregnancy  have  been 
confirmed  by  a  host  of  observers,  and  Cantin's 
observations  are  of  interest  in  showing  the 
amount  of  separation  present  in  a  series  of 
Cantin  in  500  cases  found  an  increased  mobility 
over  that  of  non-pregnant  controls  in  all  but 
2  per  cent  of  cases.  Yet  the  pubis  was  not 
separated  more  than  3  millimeters  in  any  of 
his  series,  and  only  in  16  per  cent  was  it  more 
than  I  millimeter.  Symptoms  were  present  in 
15  per  cent  of  the  total  and  70  per  cent  of 
those  giving  symptoms  had  changes  in  their 
gait.  The  recent  work  of  Goldthwaite  is 
known  to  all. 

My  study  has  developed  from  observations 
in  an  effort  to  use  the  X-ray  for  diagnostic 
aid  in  gynecology  and  obstetrics  as  well 
as  from  interest  in  a  case  of  rupture  of  the 
symphysis  during  labor  which  came  under 
my  care  3  years  later  with  marked  symptoms 
in  her  second  pregnancy;  and  by  the  great 
number  of  sacro-iliac  slips  seen  in  my  service 
in  spite  of  proper  corseting.  Since  we  are  not 
aware  of  a  series  of  X-ray  studies  of  pelvic 
articulations,  we  have  investigated  a  series  of 
cases.  It  is  difficult  to  present  conclusions 
because  of  the  constant  chance  of  error  in 
deductions  from  the  X-ray  plate.    Only  one 


woman  studied  has  had  marked  widening 
of  the  symphysis  during  pregnancy,  with  a 
return  to  normal  limits  when  seen  15  months 
later.  It  appears,  however,  as  if  the  widening 
of  the  sacrosciatic  spaces  was  almost  a 
constant  phenomenon. 
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TUBERCULOSIS   OF   THE   JOINTS 

Rollier's  Heliotherapy  ' 

By  GUSTAV  SCHWYZER,  M.D.,  F.A.C.S.,  Mixxe.\polis,  Minnesota 


WE  realize  that  a  large  amount  of 
material  should  be  the  foundation 
for  conclusions  in  such  a  vast 
subject  as  joint  tuberculosis.  It  is,  therefore, 
with  some  hesitancy  that  I  bring  before  you 
my  small  amount  of  operative  work  on  such 
cases.  Still  some  valuable  deductions  at  times 
may  come  from  a  limited  number  of  cases  as 
we  observe  them  in  private  practice. 

The  study  of  the  ditTerent  phases  of  tuber- 
culous joints  is  so  e.xtensive  that  we  can 
only  touch  upon  the  most  important  fea- 
tures. 

Etiology.  The  two  main  channels  by  which 
the  human  body  becomes  infected  with 
tuberculosis  are:  the  lungs  and  the  alimentary 
canal. 

In  children,  Fraser  has  found  60  per  cent  of 
all  the  joint  tuberculosis  to  be  of  bovine  tN-pe, 
an  infection  directly  traced  to  tuberculous 
cow-milk.  The  alimentary  route  in  children, 
therefore,  is  predominant. 

In  adults  the  bovine  infection  becomes 
negligible.  The  tuberculous  infection  of  the 
joints  is  here  of  more  secondary  nature:  in 
the  lungs  we  have  to  look  for  the  probably 
primary  focus. 

Of  less  importance  are  the  channels  for 
tuberculous  infection  from  the  tonsils,  from 
the  pharyngeal  mucous  lining,  and  infected 
gum  tissue.  They  are  the  direct  source  of 
lymph-gland  infection  in  the  neck. 

Joint  tuberculosis  is  prevalent  in  the  first 
two  decades  of  life. 

The  question  whether  trauma  is  an  etiologi- 
cal factor  for  the  start  of  the  disease  has  given 
rise  to  much  dispute.  Not  only  do  we  find 
almost  constantly  a  minor  trauma  mentioned 
by  the  patient  in  the  history  of  the  sickness, 
but  also  e.xperiments  point  to  the  fact  that 
traumata,  and  surprisingly  often  light  ones, 
have  a  distinct  significance  in  the  start  of  the 
disease  (Krause.  PietrzLkowski,  etc.  cited  by 
Fraser).     It    is    obvious    that    a    previously 


dormant  tuberculosis  of  a  joint  when  exposed 
to  injury  may  progress  to  an  acute  state. 

The  hip  and  knee  joints  are  most  frequently 
affected  by  tuberculosis;  the  elbow,  ankle, 
wrist,  and  shoulder  follow  in  frequency  as 
enumerated. 

Pathology.  There  are  two  principal  types  of 
infections  to  be  considered:  one  an  invasion 
from  a  nearby  bone-focus;  the  other  through 
the  capsule  from  a  tuberculous  focus  in  the 
neighborhood,  especially  tuberculous  synovi- 
tis. 

The  most  frequent  is  the  infection  of  the 
joint  from  the  side  of  the  bone.  Years  ago 
\'olkmann  said  that  in  children  the  tubercu- 
lous arthritis  always  starts  from  an  osteitis, 
respectively  osteomyehtis,  and  even  Koenig 
in  his  monograph  on  coxitis  avoids  speaking 
of  a  primary  and  secondary  synovitis.  Still 
he  admits  that  he  has  seen  cases  of  simple 
tuberculous  synovitis  in  children.  The  start 
of  the  arthritis  is  then  overwhelmingly  from 
a  bone-focus.  This  focus  may  for  some  reason 
become  walled-oft"  by  osteosclerosis. 

We  have  observed  such  a  case  in  the  upper 
epiphysis  of  the  tibia  in  a  girl  of  16.  The 
X-rays  showed  us  a  well  defined  focus  in  the 
bone,  of  the  size  of  a  hazelnut.  Early  opera- 
tion brought  on  a  definite  cure  and  the 
imminent  joint  tuberculosis  was  thereby 
prevented.  The  process  in  the  bone  during 
14  years  of  observation  has  not  recurred 
to  date. 

If  contrary  to  this  the  process  in  the  bone  is 
of  more  acute,  more  violent  character,  this 
osteomyehtis  spreads  rapidly;  great  rare- 
faction of  the  bone  takes  place;  the  bone 
lamella?  become  destroyed;  they  are  replaced 
by  tuberculous  granulations;  and  caseation 
and  necrosis  set  in. 

This  can  lead  to  a  secreting  fistula  toward 
the  outside,  or  the  process  can  perforate  into 
the  joint.  In  this  latter  case,  erosion  and 
perforation  of  the  cartilaginous  covering  of 
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the  bone  follows,  and  the  joint  caNity  has  to 
surrender  to  the  entering  tuberculous  in- 
fection. 

On  the  other  hand,  the  primary  tuberculous 
synovitis,  also  called  synovitis  fungosa  granu- 
losa (the  white  swelling  tumor  albus),  is  of  a 
more  chronic  character.  It  has  a  greater 
tendency  to  heal,  especially  in  children. 

Numerous,  distinct  tubercles  form  in  the 
synovialis  which  is  ultimately  replaced  by 
tuberculous  granulations.  In  lighter  forms  of 
infection,  the  joint  contains  a  serous  hydrops 
(Koenig).  The  fluid  is  yellowish  and  clear. 
Here  conditions  can  remain  unchanged  for  a 
long  period  of  time.  White  flakes  in  that 
hydrops  are  fibrinous  deposits  (hydrops 
librinosus).  At  times  we  find  rice-bodies, 
probably  originating  from  this  fibrin. 

In  the  tuberculous  process  the  cartilage 
does  not  take  an  active  part. 

The  peculiar  white  swelling,  so  characteris- 
tic in  the  knee  and  elbow  joints  that  the 
diagnosis  often  can  be  made  prima  vista,  is 
due  to  hyperplasia  and  infiltration,  not  only 
involving  the  capsule,  the  ligaments,  and  the 
tendon  sheaths,  but  also  the  subcutaneous 
tissue. 

The  tuberculous  granulations  can  spread 
into  the  surrounding  tissue  outside  of  the 
joint  proper.  If  they  undergo  caseous  or 
purulent  degeneration,  cold  abscesses  or 
listulse  will  result.  Such  abscesses  have  be- 
come significant  for  the  diagnosis,  as  in 
psoas  abscess.  If  in  coxitis  we  find  an  abscess 
at  the  groin  and  upward  from  it,  the  bone- 
focus  lies  in  the  acetabulum,  while  an  abscess 
directly  in  front  of  the  hip-joint  tells  us  that 
the  focus  is  in  the  femur. 

For  the  knee  the  formation  of  bulky  masses 
of  fungous  granulation  tissue  on  the  capsule 
is  a  characteristic  and  outstanding  feature 
for  this  joint.  The  elbow  and  shoulder  joints 
are  more  frequently  the  seat  of  caries  sicca. 
The  hip-joint  infection  is  characterized  by  a 
particularly  great  destruction  of  bone  tissue, 
of  the  femur  head,  and  of  the  acetabulum. 

Our  cases  of  joint  tuberculosis  were  of  a 
distinctly  advanced  character.  Conservative 
treatment  had  failed  to  bring  on  a  cure.  We 
were  compelled  to  do  extensive  arthrectomies 
and  resections  in  all  of  our  cases. 


In  every  case  the  pre-operative  diagnosis 
was  established  beyond  a  doubt.  We  will 
merely  mention  that  radiography  and  at 
times  the  subcutaneous  tuberculin  test  always 
allowed  definite  conclusions. 

TREATMEXT    IMMEDI.ATEI.Y    PRECEDING    OPER.A- 
TION 

We  are  holding  the  view  that  a  general 
preparatory  treatment  has  to  precede  opera- 
tions, regardless  of  the  mode  and  length  of 
time  of  the  previous  conservative  treatment. 
By  this  we  aim  at  an  improvement  of  the 
resistance  of  the  body  in  general,  providing 
for  fresh-air  and  Hght;  we  encourage  the 
patient's  appetite  as  much  as  possible  in 
order  that  a  large  amount  of  substantial  food 
will  be  taken.  In  the  majority  of  our  cases 
Sahli's  tuberculin  treatment  was  given.' 
This  preparatory  period  extending  from  i 
week  to  2  months  gives  us  a  good  chance  for 
closer  observation  of  the  patient.  We  must 
obtain  a  very  exact  knowledge  especially  of 
his  lungs  and  kidneys,  furthermore  an  exact 
temperature  picture  which  is  of  additional 
value  for  comparison  later  on.  Very  accurate 
notes  should  be  taken,  telling  us  as  much  as 
possible  of  the  clinical  pathology  of  the 
diseased  joint.  We  must  try  to  locate  the 
bone-foci.  We  must  thoroughly  test  the 
function  of  the  joint  actively  and  passively. 
In  young  people  the  examination  is  often 
hampered  by  lack  of  self-control  or  by  in- 
voluntary muscular  contraction.  In  these 
cases  a  general  anaesthesia  for  the  examination 
is  recommendable. 

X-ray  examination  is,  of  course,  indis- 
pensable. 

PREPARATION  FOR  OPERATION 

The  preparation  for  operation  has  always 
been  done  with  a  view  to  ascertain  an  ideal 
asepsis.  The  field  of  operation  is  carefully 
shaved,  and  the  covering  skin  surgically 
prepared  the  day  previous  to  the  operation. 
The  patient  arrives  at  the  operating  room 
with  an  aseptic  dressing  covering  a  wide  area. 

It  is  our  practice  to  operate  upon  such  joints 
under  Esmarch  constriction  wherever  feasible. 

'We  carefully  followed  his  instructions,  avo  ding  any  elevation  of 
temperature  which  in  our  estimation  can  safely  be  done  by  using  Sahli's 
tuberculin  prepared  in  the  hands  of  Dr.  Beraneck.  at  Neu:hatel. 
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Only  with  this  bloodless  procedure  under 
Esmarch  are  we  able  to  differentiate  between 
healthy  and  diseased  tissues,  particularly 
bone  tissue. 

OPERATIVE  PROCEDURE 

As  to  the  methods  of  operating,  incision  and 
so  on.  we  can  briefly  say  that  we  generally 
followed  Kocher's  wa3^s.  We  always  were 
impressed  that  through  his  incisions  good 
access  could  be  gained  to  the  entire  diseased 
area,  and  it  is  most  important  that  all  the 
tuberculous  tissue  be  carefully  excised  by 
exact  dissection. 

If  the  disease  is  confined  purely  to  the 
synovial  membrane  of  the  joint,  we  limit  our 
work  entirely  to  the  removal  of  this  membrane, 
thus  avoiding  complete  ankylosis.  But  if  the 
bone  is  involved,  the  bone  ends  are  exposed  by 
energetic  dislocation.  We  strip  back  the 
healthy,  outer  integuments  and  turn  them 
back  like  the  cufl  of  a  sleeve.  Now  the  diseased 
part  of  the  bone  is  cleanly  removed.  If  we 
aim  at  a  complete  ankylosis,  a  good  apposition 
of  the  bones  is  imperative. 

In  every  case  we  have  used  iodoform  pow- 
der. Contrary  to  the  general  routine,  we 
prepared  the  iodoform  powder  previously  by 
boiling  the  same  for  half  an  hour  in  a  i  :5oo 
bichloride  solution.  This  powder  is  rubbed 
into  the  entire  wound  surface,  the  bone,  and 
the  soft  tissues.  The  superfluous,  loose  part 
of  it  is  washed  away  with  saline  solution. 
Thus  we  always  have  avoided  dangerous 
degrees  of  iodoform  intoxication. 

In  all  our  resections  we  drained  the  wound 
cavities  with  rubber  tubes  surrounded  by 
washed-out  iodoform  gauze  strips.  Our 
buried  suture  material  consisted  of  silk  and 
linen.  Silkworm-gut  is  the  best  material  for 
the  surface.  An  abundant  amount  of  ab- 
sorbant  gauze  and  cotton  is  used  for  dressing. 
A  plaster-of-Paris  cast  is  put  on  before  the 
Esmarch  bandage  is  released.  The  drains  are 
removed  through  windows  in  the  cast  within 
a  week. 

Though  the  bleeding  into  the  cast  was 
often  considerable,  we  never  noticed  any 
alarming  ha>morrhage.  The  first  cast  was 
always  made  quite  hea\-y  with  the  intention 
to  leave  it  on  from  4  to  6  weeks.    After  that 


time  the  wounds  were  closed  and  in  affections 
of  the  lower  extremity  the  patient  was  allowed 
to  leave  the  bed  in  a  lighter  cast.  None  of  our 
hip  or  knee  resections  remained  in  bed 
longer  than  6  weeks.  The  patient  was  sent 
home  in  the  second  cast  with  the  advice  to 
return  in  2  to  3  months.  A  much  shorter  time 
is  needed  following  operation  on  the  upper 
extremities. 

Fortunately  in  all  our  cases  we  did  not  ha\e 
to  resort  to  amputation.  Only  one  case  left 
with  a  fistula  after  a  resection  of  the  elbow- 
joint.  A  second  resection  11  months  later 
brought  on  a  definite  cure  also  in  this  case. 

REVIEW  OF  THE  CASES 

Case  I.  Mrs.  ^Slaud  R..  age  24.  Resection  of 
right  middle  metacarpophalangeal  joint  and  removal 
of  the  corresponding  metacarpal  bone.  The  patient 
insisted  on  keeping  her  middle  finger  on  account  of 
appearances  and  the  result  showed  that  this  finger 
without  any  metacarpal  bone  back  of  it  did  not 
become  an  obstacle  in  the  usefulness  of  the  hand. 
Wound  healing  was  prompt.  .\  year  later  a  tubercu- 
lous tendovaginitis  developed  on  the  dorsal  side  of 
wrist  of  same  hand,  was  surgically  treated.  Since 
then  (sLx  and  one-half  years)  there  has  been  no 
recurrence  of  tuberculosis. 

Case  2.  Edward  C.  age  20.  Tuberculous  wrist 
of  the  right  hand.  Resection.  The  family  historj-  is 
negative.  .\  year  previously  there  was  serious  lung 
involvement  with  haemorrhages.  The  pulmonary 
condition  is  now  quiescent:  no  fever 

Slight  injur)-  in  form  of  a  twist  of  the  hand  is 
mentioned  as  the  beginning  of  the  trouble.  The 
function  gradually  became  limited,  and  the  hand 
slightly  fle.xed.  The  wrist  was  swollen,  extremely 
painful  to  touch,  with  no  active  movements: 
pressure  on  ends  of  ulnar  and  radial  bones  and 
carpus  is  very  painful.  He  is  unable  to  close  the 
hand  or  straighten  the  fingers;  he  is  unable  to  hold  a 
pen  in  the  hand.    There  is  no  fistula. 

Through  a  Langenbeck's  dorsal  incision  the 
diseased  carpus  was  removed,  leaving  only  the 
pisiform  and  multangulum  majus.  The  ends  of  the 
radial  and  ulnar  bones  were  also  removed  on  account 
of  caries.  A  splint  was  applied  with  the  hand  in 
strong  dorsal  flexion.  Recovery  was  uneventful. 
The  patient  was  able  to  hold  a  pen  in  his  hand  when 
he  left  the  hospital  4  weeks  after  operation.  A  splint 
was  used  for  another  6  weeks.  .After  this,  the  hand 
was  in  useful  condition  and  was  painless. 

The  patient  contracted  a  cold  6  months  later,  and 
died  from  pulmonary  hemorrhage. 

Case  3.  Mrs.  Sarah  L.,  age  50.  had  a  tuberculous 
elbow  of  the  left  arm.  The  family  history  reveals  no 
tuberculosis.  The  patient  was  formerly  a  strong 
woman,  the  mother  of  10  children.  In  .August. 
1903.   she  wrenched   her  elbow   in   wringing  out   a 
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Fig.  I.  Case  12.  Resection  of  tuberculous  knee-joint  in 
Mrs.  W..  aged  58. 

heavy  garment.  Since  then  movement  in  the  elbow 
has  been  limited.  Eight  months  later,  April,  1004, 
the  patient  suffered  a  second  trauma.  She  fell 
striking  her  elbow  against  a  fencepost.  Three  weeks 
later  a  discharging  fistula  developed  at  the  outer 
side  of  the  elbow.  The  fistula  closed  spontaneously 
a  few  weeks  later.  There  was  a  gradual  increase  of 
pain,  and  more  marked  limitation  of  motion. 

Slaliis.  In  June,  1Q06,  she  presented  a  much 
thickened  left  elbow,  with  striking  atrophy  of  the 
upper  and  forearm  muscles.  Elbow  at  right  angle; 
fore-arm  in  pronation.  There  was  a  large  fistula 
behind  the  inner  epicondyle  of  the  humerus.  There 
was  only  7  degrees  active  motion  in  the  sense  of 
flexion;  about  10  degrees  active  supination,  quite 
painful.  Pressure  on  the  olecranon  and  the  head  of 
the  radius  was  very  painful;  less  on  epicondyles  of 
humerus. 

A  typical  resection  of  the  elbow  through  Kocher's 
outer  incision  was  done  July  4,  1Q06.  There  was 
abundant  tuberculous  granulations  in  the  joint;  the 
cartilage  of  the  three  bones  was  mostly  destroyed. 
The  bone-ends  were  carious.  An  irregular  seques- 
trum of  hazelnut  size  was  removed  from  the  middle 
of  the  epiphysis  of  the  humerus.  The  bones  were 
■wired.  HeaUng  with  outer  and  inner  fistula.  Result: 
iJail  joint. 

A  second  resection  was  done  1 1  months  later, 
June  II,  IQ07.  There  were  no  more  granulations  in 
the  joint,  but  caries  of  humerus  and  fore-arm  bones. 
Again  the  bones  were  wired.  The  wound  healed 
perfectly,  and  has  remained  without  fistula  until 
today.  She  has  an  astonishingly  useful  joint  although 
still  too  loose.  She  does  all  her  house  and  garden 
work,  and  feels  very  much  benefited  by  the  operation. 
She  has  gained  25  pounds. 

Cases  4  and  5  are  patients  with  resections  of  the 
ankle-joint.  In  Case  4,  a  girl  of  12  years,  the 
immediate  results  on  one  side  and  sLx  months  later, 
on  the  other  side  were  beyond  reproach,  but  the  girl 
died  4  months  after  the  second  operation,  from 
meningitis. 

Case  5.  The  other  case  of  resection  of  the  ankle- 
joint,  is  that  of  a  14  year  old  boy.  The  result  was 
more  gratifying.  Here  we  removed  the  entire 
astragalus,  in  addition  to  the  epiphyseal  ends  of  tibia 


and  fibula.  The  young  man  was  seen  6  years  later, 
and  although  limping  somewhat  on  account  of  the 
shortening,  he  could  walk  freely  without  any  pains. 

Case  6.  \iola  G..  age  4,  presented  tuberculosis  of 
the  tarsometatarsal  joints.  Two  fistula;  existed.  The 
little  girl  was  unable  to  step  on  her  foot.  Through 
two  side  incisions  we  gained  access  to  the  middle  of 
foot,  removed  the  ends  of  the  astragalus  and  cal- 
caneus and  the  entire  middle  foot,  including  the 
base  of  the  metatarsal  bones,  thus  bringing  the  front 
part  of  the  foot  in  contact  with  the  heel-bone, 
and  the  astragalus.  The  result  was  a  striking 
one,  not  only  did  the  wound  heal  without  fistulas,  but 
the  girl  who  is  now  a  young  lady  of  20  presented  to  us 
about  a  year  ago  a  well  formed  and  useful  foot, 
though  of  course  shorter  than  the  other.  She 
walked  without  hmping. 

C.\SES  7,  S.  and  9  had  tuberculous  coxitis.  Within 
8  weeks  after  the  operation  they  were  all  up  and 
about  on  crutches.  Having  been  city  hospital 
cases  we  were  unfortunately  unable  to  follow  them 
up. 

C.4SE  7,  a  boy  of  16,  had  an  extensive  synovitis  and 
partial  destruction  of  the  femur  head. 

Case  8,  a  girl  of  13,  with  a  previous  conservative 
treatment  of  over  one  year,  had  extensive  bone 
destruction  of  the  head  of  the  femur  and  acetabulum; 
the  latter  perforated  in  two  places.  The  patient  was 
walking  on  crutches  6  weeks  later. 

Case  q,  Tilda  S.,  age  8,  had  a  negative  family 
historj'.  She  was  ill  nearly  two  years.  She  was 
treated  conservatively  for  7  months.  As  the  case  is  of 
special  interest,  a  somewhat  detailed  report  follows. 
She  had  a  noticeable  deformity  of  the  right  hip  with 
a  swelUng  above  and  behind.  The  right  superior 
anterior  spine  was  i  inch  lower  than  the  left  when 
the  patient  lay  flat  on  her  back.  The  right  tro- 
chanter appeared  flattened  on  account  of  the 
sweUing.  The  right  groin  has  a  chain  of  swollen 
glands.  Active  movements  in  hip-joint  are  absent. 
When  lifted  on  her  feet  the  chUd  cries  out  in  agony. 
Examination  by  rectum  shows  a  very  painful  region 
of  the  acetabulum  and  some  softening. 

Examination  under  ana?sthesia:  Rectal  examina- 
tion repeated.  We  recognize  a  distinct  gland  of  the 
size  of  a  peanut  directly  above  the  acetabulum. 
We  find  both  trochanters  in  equal  distance  from  the 
corresponding  anterior  spines.  The  right  knee 
somewhat  stiffened,  is  easily  loosened;  the  joint  is 
otherwise  normal.  There  is  a  shght  pes  equinus. 
In  flexing  the  right  femur  we  notice  a  bony  crepita- 
tion. Flexion  of  the  femur  up  to  qo  degrees  and  full 
extension  are  possible;  rotation  to  about  20  degrees; 
abduction  5  degrees;  no  adduction.  All  this  is 
possible  in  narcosis.  The  leg  is  3  centimeters  shorter 
than  the  other. 

Fresh  air  and  tuberculin  treatment  for  about  6 
weeks,  precedes  the  operation. 

Operatiou,  October  g,  igoy.  Kocher's  angular 
incision.  An  abscess  in  the  gluteal  region  was  found 
before  incising  the  capsule  (bursitis  gluta'i  maximi). 
-After  the  capsule  was  opened,  we  found  the  intlamed 
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Fig.  2. 

Fig.  2.  Case  ii.  Resection  of  tuberculous  knee-joint  in 
Mr.  A.,  aged  33. 

synovial  membrane  thickened  with  granulations. 
The  bone  destruction  was  very  marked.  There  was 
no  cartilage  anywhere, the  socket  seemed  to  be  a  good 
deal  deeper  than  normal.  In  its  middle  we  found  a 
softened  place  of  the  size  of  a  peanut,  filled  with 
granulations,  evidently  a  perforation  which  admitted 
the  tip  of  the  Httle  finger.  There  was  another 
smaller  perforation  at  the  lower  border  of  the 
acetabulum.  The  Ugamentum  teres  showed  partial 
destruction,  and  was  therefore  removed.  The 
synovial  membrane  including  the  diseased  capsule 
and  all  the  carious  bone  tissue  of  the  acetabulum 
and  head  of  femur  was  carefully  removed.  Iodo- 
form powder  was  rubbed  into  all  the  pockets,  and  its 
surplus  washed  away.  Iodoform  gauze  drainage  was 
placed  in  the  perforation  of  the  acetabulum  and 
drainage  established  in  front  of  and  behind  the  head 
of  the  femur.  The  wound  was  closed  in  the  usual 
way.  A  plaster-of-Paris  cast  was  placed  from  the 
knees  upward,  including  the  pelvis.  Both  legs  were 
extended  in  abduction. 

Nine  weeks  after  the  operation,  although,  of 
course,  the  patient  has  a  stiff  joint,  he  walks  without 
crutches,    without    assistance,    and    without    pain. 

Cases  10,  11,  12,  and  13  form  a  group  of  typical 
knee-joint  tuberculous  infections. 

Case  10,  Lizzie  B.,  a  girl  of  17,  is  especially 
characteristic  for  a  tuberculous  synovitis  of  the 
entire  joint  without  involvement  of  the  bones.  As 
the  case  made  an  uneventful  recovery,  left  the 
hospital  in  3  weeks,  remained  well  until  now,  that  is 
for  20  years,  and  has  retained  a  partial  function  of 
the  knee-joint  so  that  she  walks  practically  without 
limping,  it  will  prove  to  us  that  a  primary  synovial 
tuberculosis  does  exist  and  that  here  an  arthrectomy 
with    removal    of    the    entire    svnovial    membrane 


Fig.  3. 
Fig.   3.     Case   11.     Knee-cap  with   tuberculous   fungi. 


leaving  the  bones  and  cartilage  intact  can  be  of  great 
advantage. 

We  proceeded  as  follows:  Lateral,  longitudinal 
incision,  chiseling  off  the  insertion  of  the  patellar 
ligament  with  the  tuberosity  of  the  tibia  and  also 
detaching  with  a  chisel  the  insertions  of  both  lateral 
ligaments  with  the  epicondyles,  thus  giving  a 
perfect  access  to  the  joint.  Contrary  to  the  proce- 
dure of  resection  of  the  joint  where  the  capsule  is 
incised  at  the  start,  we  removed  the  entire  diseased 
capsule,  as  much  as  possible  in  tola  starting  on  the 
outer  side  of  femur,  and  opening  the  joint  cavity  as 
late  in  the  procedure  as  feasible.  The  entire  capsule 
was  thus  dissected  away.  The  menisci  were  removed 
together  with  the  capsule.  But  the  cruciform 
ligaments  were  saved,  requiring  a  careful  dissection 
of  the  synovial  membrane  which  was  wrapped 
around  these  ligaments.  In  this  way  the  result  was  a 
fibrous  ankylosis  of  the  joint  with  a  partially  pre- 
served function. 

Cases  11,12  and  13  showed  bone  involvement  of 
the  tibia  and  femur  and  required  a  resection  of  the 
epiphyseal  ends. 

Case  ii.  Alfred  A.,  age  2>i>  was  operated  upon 
August  4,  ic)io,  for  tuberculosis  of  the  left  knee. 
Healing  took  place  within  4  weeks.  After  this 
another  lighter  cast  was  applied  for  2  more  months. 
Perfect  ankylosis  resulted.  We  heard  from  the 
patient  in  1917  and  again  now.  Previous  to  the 
operation  the  man  was  imable  to  make  a  living  on 
his  farm  due  to  the  severe  pains  in  the  knee.  He  now 
writes,  9  years  after  the  operation,  that  he  does  all 
his  farmwork  without  the  least  discomfort. 

Case  12,  Mrs.  Mary  W.,  age  58,  was  operated  on 
.■\ugust  3,  igi6,  for  tuberculosis  of  the  left  knee. 
The   case   is  of  interest   because  of  her  age.     The 
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Fig.  4.  Case  13.  Resection  of  knee-joint  lor  advanced 
tuberculosis  in  Mrs.  .\.,  aged  25. 

infection  had  started  after  trauma.  The  bones  were 
less  diseased  than  in  the  previous  case.  Healing 
took  place  with  perfect  ankylosis.  A  report  from 
her  a  year  later  was  good  and  exceedingly  cheer- 
ful. 

Case  13,  Mrs.  Magnil  A.,  age  25.  was  operated  on 
December  6,  IQ17,  for  tuberculosis  of  the  right  knee. 
The  sickness  e.xtended  over  many  years.  She  came 
to  us  on  crutches  with  the  knee  flexed,  unable  to  step 
on  the  foot.  The  long  standing  of  the  disease 
probably  explains  the  extensive  destruction  of  both 
bones,  more  so  than  in  any  of  our  previously 
mentioned  cases.  As  the  patient  was  a  frail  individu- 
al with  a  positive  family  history  and  having  had  one 
child,  we  performed  4  months  later  the  operation  for 
sterilization.  In  a  recent  letter  she  states  that  she 
enjoys  excellent  health. 

rollier's  heliotherapy. 

European  surgeons  of  late  years  have 
given  Rollier's  heliotherapeutic  treatment  for 
surgical  tuberculosis  due  consideration.  Men. 
like  Bardenheuer,  after  personal  inspection 
of  the  hospitals  at  Leysin,  ha\'e  become  verv 
enthusiastic  about  the  treatment.  De  Quer- 
vain,  in  Berne,  as  a  leader,  advocates  the  view 
that  heliotherapy  applied  in  the  sense  of 
Rollier  is  taking  the  place  of  bloody  operations 
for  closed  surgical  tuberculosis. 

We  have  learned  that  Rollier's  treatment  is 
being  used,  and  apparently  with  success,  at 


I'ig.  5- 
Fig.  5.    Case  13.   Eroded  knee-cap. 

the  Adam  Memorial  Hospital  at  Prysburg, 
New  York. 

For  those  who  are  less  familiar  with  Rollier's 
sun-treatment,  I  will  say  that  sun-rays  are 
combined  with  open-air  treatment  at  an 
altitude  of  from  3,500  feet  to  5,000  feet.  I  can 
only  briefly  state  that  the  body  of  the  patient 
is  cautiously,  that  is  very  gradually  allowed  to 
be  influenced  by  these  solar  rays  as  well  as  by 
the  open  air.  It  is  astonishing  how  the  body, 
which  at  first  is  exposed  to  the  rays  for  only  a 
few  minutes  a  day,  can  stand  later  on  the 
solar  rays  for  hours.  Complications  of  the 
skin,  headaches,  and  tachycardia  are  cautious- 
ly avoided.  The  skin  soon  becomes  tanned. 
It  changes  from  a  light  brown  into  a  deep 
copper  color.  It  is  characteristic  that  the 
dark  complected  individual  tans  deeper 
and  that  his  prognosis  is  better.  The  im- 
mobilization of  the  joints  is  done  only  when 
needed  and  then  only  by  removable  splints  and 
extensions  not  interfering  with  the  treatment. 

The  sun  rays  show  their  beneflcial  influence 
within  days  and  the  analgesic  action  is 
striking.  Rollier's  statistics  show  that  un- 
complicated, closed  tuberculosis  of  the  joints 
is  definitely  and  permanently  cured  within 
2   to  3  years  with  a  restitutio  ad  integrum. 
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Fig.  6, 
layer. 
Fig.  7. 


Fig-  S. 
Case  13.    Leucocyte  infiltration  in  superficial  fat 

Case  13.   .\rea  of  necrotic  cartilage. 


De  Quervain  says  that  the  treatment  with 
the  alpine  solar  rays  for  surgical  tubercu- 
losis in  the  human  has  ceased  to  be  an 
experiment. 

Though  RoUicr  speaks  of  an  analgesic,  a 
bactericidal,  and  a  sclerogenetic  action  of  the 
solar  rays,  a  clear  understanding  of  the 
theoretic  side  concerning  the  most  important 
points  of  the  sun  rays  and  their  influence  upon 
the  human  body  has  not  as  yet  been  reached. 
We  do  not  know  how^  deep  the  sun  rays  enter 


Fig.  8.    Case  13.    Tuberculous  osteitis,  partial  necrosis 
of  bone  tissue,  giant  cell. 

Fig.  Q.    Case  13.   Extensive  bone  necrosis. 


into  the  human  body  and  we  are  left  in  the 
dark  as  to  their  action  upon  the  tissue  cell. 
The  sun  rays  are  divided  into  two  classes: 
long-waved  and  short  waved  ones.  In  the 
latter  group  belong  the  ultraviolet  rays. 
This  portion  of  the  spectrum  of  the  sunlight 
is  the  therapeutically  active  one.  These  rays 
arc  the  cause  of  the  pigmentation  of  the  skin. 
They  differ  in  action  and  influence  in  different 
altitudes.  In  the  lower  altitudes,  contrary  to 
the  higher  altitudes,  these  shorter  waves  (the 
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ultraviolet  ones)  are  principally  absorbed  by 
the  denser  atmosphere  that  contains  more  dust 
and  moisture. 

It  remains  for  us  to  state  that  Rollier  is 
earnestly  attempting  to  create  a  scientific 
basis  for  the  heliotherapy.  As  former  assistant 
of  Kocher  he  does  not  discredit  the  em- 
ployment of  operative  procedures  in  the  treat- 
ment of  tuberculosis  when  such  measures 
cannot  be  avoided.  The  difficulties  he  en- 
counters are  the  same  as  ours;  the  open 
tuberculosis  brought  on  through  negligence 
or  ignorance.  And  if  he  decries  opening  tuber- 
culous foci  imder  any  but  the  strictest 
aseptic  conditions,  we  must  heartily  agree 
with  him. 


No  doubt  it  would  be  taking  another  great 
step  ahead  in  the  treatment  of  surgical 
tuberculosis  to  establish  numerous  institutions 
in  our  country  where  Rolher's  sun-treatment 
could  be  used  intelligently.  But  not  having 
the  benefit  of  such  instititions  at  the  present 
time  we  must  face  the  situation  as  it  lies 
before  us  today.  Granted  we  have  the  advan- 
tages of  hospitals  specializing  in  heliotherapy 
there  may  always  be  cases  which  cannot 
spend  a  year  and  a  half  to  three  years  in  such 
institutions  waiting  for  a  definite  cure.  For 
these  patients  surgery  may  be  preferable,  as 
the  ability  to  work  with  a  painless  limb 
outweighs  for  them  the  drawback  resulting 
from  an  ankylosed  joint. 
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THE   POSTMATURE   CHILD' 

By  CH.\RLES  B.  REED,  M.D.,  F.A.C.S.,  Chicago 


THE  duration  of  human  pregnancy  is  not 
accurately  known  and,  on  account  of 
tiie  obscurity  that  shrouds  the  meet- 
ing of  the  spermatozoon  and  the  ovule  it  is 
questionable  whether  this  problem  can  ever 
be  exactly  solved.  Xor  is  it  probable,  further- 
more, that  methods  can  be  devised  which  will 
enable  us  to  discover  the  exact  moment  when 
the  division  of  the  nucleus  begins  after 
fertilization,  nor  under  what  combination  of 
favorable  circumstances  the  egg  begins  its 
excavation  of  the  decidua. 

We  do  know,  through  Bossi  and  others, 
that  spermatozoa  may  remain  active  and 
fertile  in  the  congenial  environment  of  the 
female  genitalia  for  periods  varying  from 
17  to  21  days,  but  this  information  contributes 
more  to  our  confusion  than  to  our  enlighten- 
ment. 

Fertilization  also  may  occur  as  well  before 
the  first  period  missed  as  after  the  last  period 
present  and  in  view  of  these  various  phenom- 
ena there  is  a  color  of  justice  in  the  claim 
of  some  of  our  colleagues  that  such  a  thing 
as  a  postmature  child  does  not  exist. 

While  doubt  as  to  postmaturity  in  the 
child  is  occasionally  met  with,  it  is  quite 
generally  agreed  among  obstetricians  but 
without  conceding  a  relationship,  that  pro- 
longation of  pregnancy  does  occur,  and  it  is 
the  object  of  this  paper  to  point  out  that  pro- 
longation of  pregnancy  is  an  important  factor 
in  postmaturity:  that  postmaturity  is  exactly 
as  serious  a  complication  as  contracted  pelvis 
and  that  a  failure  to  recognize  and  correct  the 
condition  is  an  error  in  art  associated  with 
great  danger  to  mother  and  child. 

The  duration  of  human  pregnancy  has 
been  considered  carefully  by  von  Winckel 
and  again  reviewed  in  a  logical  and  conclusive 
paper  by  McDonald  some  years  ago,  but  it 
seems  desirable  to  reiterate  some  of  the 
principal  premises  of  an  argument  to  which 
nothing  of  importance  has  been  added. 

Through  the  examination  of  abundant 
statistics  and  the  application  of  the  law  of 
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a\erages  a  period  for  human  pregnancy  that  is 
physiologically  adequate  has  been  fixed  ap- 
proximately between  270  and  280  days. 
Casalis  gives  276  days  counting  from  the 
menstrual  periods  and  270  counting  from 
coitus.  Issmer  practically  agrees  with  the 
last  figures  and  assigns  268.2  days  after  coitus, 
but  Raid's  case  of  pregnancy  that  lasted  300 
days  after  a  single  known  coitus  again  dis- 
turbs our  calculations 

To  allow  for  conceptions  that  occur  before 
the  first  period  missed,  the  upper  limit  of 
normal  gestation  has  been  set  by  several 
authorities  at  302  days  and  this  figure  has 
been  recognized  as  legal  in  some  European 
countries.  The  marked  diversity  of  opinion 
may  be  further  illustrated  by  von  Winckel's 
statement  that  the  upper  boundary  should 
be  set  at  334  days  after  the  last  menstrual 
period  and  321  after  cohabitation.  In  his 
opinion  the  calculation  from  the  menstrual 
period  should  be  10  or  12  days  longer  than 
that  based  on  coitus. 

Such  differences  among  expert  analysts 
not  only  emphasize  our  lack  of  knowledge 
but  they  stimulate  us  to  find  other  standards 
than  the  history  of  the  case  which  is  obviously 
unreliable  and  frequently  unobtainable. 

If  274  days  is  to  be  regarded  as  the  normal 
duration  of  human  pregnancy,  and  this  seems 
probable,  then  334  or  even  302  days  cannot 
pass  without  extreme  danger  to  the  mother 
and  to  the  steadily  growing  child. 

When  we  go  to  the  orchard  or  to  the  factory 
to  note  the  progress  of  fruit  or  fabric  we 
consider  the  factor  of  time  as  a  variable 
incident  merely  and  we  look  to  the  product 
itself  to  determine  best  its  ripeness  or  its 
percentage  of  completion.  In  a  similar 
manner  it  would  appear  rational  to  estimate 
the  normal  duration  of  pregnancy  by  the 
results  achieved;  to  measure  the  advance 
toward  maturity,  not  by  the  length  of  time 
passed  in  gestation,  whether  long  or  short, 
but  rather,  as  McDonald  suggests,  by  the 
state  of  development  of  the  child. 

January  i6,  igzo.    (For  discussion  see  p.  627) 
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The  question  of  f(ttal  maturity  requires  a 
little  illumination  for,  while  "ripeness"  in 
utero  cannot  be  ascertained  with  scientific 
precision,  yet  it  can  be  recognized  within 
such  safe  and  reasonable  limits  as  to  satisfy 
all  the  requirements.  In  fact  it  is  easier  to 
obtain  the  size  of  the  child  in  utero  than  the 
size  of  the  pelvic  inlet,  and  it  is  more  trust- 
worthy to  estimate  the  maturity  of  the  fa'tus 
than  to  calculate  the  termination  of  preg- 
nancy by  any  history,  howsoever  reliable. 
Furthermore,  the  duration  of  pregnancy  must 
always  be  an  uncertain  event  since  to  the 
obscurity  that  surrounds  the  moment  of 
conception  must  be  added  our  ignorance  of 
the  phenomena  which  lead  to  the  onset  of 
labor. 

The  maturity  of  the  foetus  is  a  definite 
landmark  which,  if  recognized,  indicates  that 
the  purpose  of  gestation  has  been  fulfilled; 
that  the  normal  end  of  pregnancy  has  been 
reached,  and  if  labor  does  not  soon  occur 
both  mother  and  child  will  be  endangered. 

We  submit,  therefore,  that  since  the  matur- 
ity of  the  foetus  is  the  only  factor  in  the  prob- 
lem that  furnishes  objective  evidence,  it 
should,  by  this  token,  be  given  the  first  place 
in  all  computations  of  the  day  when  labor 
properly  should  begin. 

If  the  embryologists  could  tell  us  when  the 
embryonic  type  of  cell  is  transformed  into  the 
mature  type,  the  time  element  in  gestation 
would  be  more  valuable,  but  Nature  makes 
no  sudden  transitions  and  this  highly  signifi- 
cant event  remains  unreported.  For  our 
purpose,  however,  this  transformation  of  the 
cells  is  not  really  essential  since  it  could  not 
be  recognized  clinically  and  we  have  other 
and  more  practical  data  nearer  at  hand. 

The  mature  child  must  have  organs  that 
have  attained  such  anatomical  and  physiolog- 
ical perfection  that  they  will  functionate 
satisfactorily  when  called  upon  by  extra- 
uterine necessities.  Such  organs  as  the 
stomach,  intestines,  skin,  lungs,  and  kidneys, 
relatively  quiescent  in  the  uterus,  must  be 
able  to  accept  and  sustain  the  larger  re- 
sponsibilities of  atmospheric  life. 

In  securing  this  development  a  variable 
period  of  time  must  be  passed  in  the  uterus 
and  the  completion  of  the  process  is  associated 


with  the  attainment  of  a  more  or  less  definite 
fatal  length  and  a  more  or  less  definite  foetal 
weight. 

"The  chief  phenomenon  of  intrauterine 
life."  says  Ballentyne,  "is  growth,  rapid  and 
continuous  in  accordance  with  the  plan  laid 
down  in  the  embryo.  Within  7  calendar 
months,  which  is  the  duration,  roughly  speak- 
ing of  human  foetal  (not  embPt'onic)  life,  the 
organism  increases  from  a  structure  i  inch 
in  length  and  weighing  i  ounce,  to  a  body  20 
inches  in  length  and  weighing  7  to  8  pounds. 

The  tenth  lunar  month  of  intra-uterine 
life,  or  the  eighth  of  truly  foetal  life,  culminates 
in  the  attainment  of  maturity  or  the  "ripe- 
ness" of  the  foetus.  The  end  of  profitable 
intra-uterine  life  has  been  reached.  In  these 
last  four  weeks  there  is  still  considerable 
growth  both  in  length  and  weight  though 
placental  activity  is  practically  at  an  end. 

"The  length  of  the  fa'tus  reaches  51 
centimeters  and  the  weight  7;2  pounds,  more 
or  less.  The  fcetus  now  (at  the  tenth  lunar 
month  with  this  weight  and  length)  has  the 
general  appearance  of  maturity"  which  is  so 
difificult  to  describe  but  is  so  quickly  recog- 
nized by  the  expert.  The  mature  foetus 
is  now  ready  for  and  capable  of  surviving  its 
transfer  into  extra-uterine  life. 

With  such  data  as  a  base  we  may  tentative- 
ly permit  ourselves  to  accept  Ballentyne's 
definition  of  maturity  as  that  state  or  degree 
of  foetal  development  whereby  the  child  is 
enabled  easily  to  surmount  the  perils  and 
aggressions  of  extra-uterine  life. 

It  is  now  proper  and  desirable  for  labor  to 
begin  but  it  does  not  always  do  so.  In  6  to  8 
per  cent  of  the  cases  (Parvin),  the  child  re- 
mains in  the  uterus  and  continues  to  grow 
while  the  attendant  waits  for  Nature  to  com- 
plete her  uncertain  and  fortuitous  process.  He 
temporizes. 

Having  spoken  so  disparagingly  of  the  long- 
honored  time  element  what  can  we  say  re- 
garding the  length,  weight,  and  other  phenom- 
ena, the  clinical  value  of  which,  we  believe, 
entitles  them  to  more  respect.  Ballentyne 
has  been  quoted  above  as  fixing  the  length 
of  the  mature  child  at  51  centimeters  and  in 
this  estimate  he  is  supported  by  Hirst  and  von 
Hecker.  Webster,  Borland,  Cragin,  Eden,  and 
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Edgar  agree  on  50  centimeters,  while  Peter- 
son, Aiilfeld,  Stumpf,  Williams,  and  Issmer 
are  content  with  anything  between  50  and  51 
centimeters.  In  our  own  relatively  small 
series  the  length  varied  from  48  to  53  centi- 
meters with  an  average  of  50.2  centimeters. 
All  the  babes  were  mature  as  we  understand 
the  term.  Obstetricians  are  apparently  har- 
monious in  the  opinion  that  a  babe  of  50  to  5 1 
centimeters  is  mature,  although  it  is  a  matter 
of  everyday  experience  that  newborn  infants 
differ  from  each  other  in  length  and  more 
especially  in  weight  even  when  there  is  reason 
to  believe  they  have  passed  about  the  same 
period  of  time  in  the  uterus.  To  allow  for 
these  variations  in  length  some  authorities 
extend  the  upper  and  lower  limits.  Hirst 
will  go  as  high  as  53  centimeters,  Ahlfeld  con- 
cedes from  48  to  56  centimeters,  von  Hecker 
and  Issmer  from  48  to  58  centimeters,  and 
Goenner  from  48  to  54  centimeters.  It  is  our 
opinion  that  the  upper  limit  cannot  exceed 
53  centimeters  ordinarily,  without  entering 
the  postmature  class,  while  babes  under  48 
centimeters  are  rarely  mature  except  in  the 
case  of  twins. 

It  will  be  noted  that  the  length  of  the  babe 
does  not  show  such  wide  differences  as  the 
weight.  Mature  length  being  once  attained  it 
does  not  respond  so  readily  to  the  nutritional 
impulse.  Further  growth  in  length  may  take 
place  but  it  is  difficult  and  increasingly 
resisted.  It  is  on  account  of  this  definite 
stabiUty  that  the  length  necessarily  becomes 
more  reliable  as  a  standard  of  maturity. 
The  rate  of  growth  in  the  last  month  varies 
from  one  to  one  and  one-half  centimeters  a 
week  according  to  Ballentyne,  while  our  own 
measurements  would  indicate  that  J2  centi- 
meter a  week  was  a  little  short  of  the  average. 

The  weight  of  a  mature  child  has  been 
considered  from  many  sides  and  by  many 
writers  but  the  results  agree  more  closely 
than  one  would  expect.  Thus  Hirst  and 
Borland  set  the  average  at  about  2,800 
grams  (6  pounds  I'i  ounces).  Edgar,  Web- 
ster, Eden,  Goenner,  Cragin,  Jewett,  Stumpf, 
Williams,  Ahlfeld,  and  McDonald  accept 
from  3,200  grams  to  3,300  grams  (7  to  7H 
pounds).  It  is  not  unreasonable,  therefore,  to 
put  the  average  weight  of  the  mature  foetus 


at  from  6  pounds  to  7^  pounds  (2,800  grams 
to  3,300  grams).  However.  American  babes 
may  weigh  so  little  as  sj'^  pounds  (2,500 
grams)  or  so  much  as  q  pounds  (4,000  grams), 
and  still  be  within  the  limits  of  maturity. 

The  factors  of  foetal  nutrition  are  so  numer- 
ous and  their  relations  so  intricate  that  it  is 
impossible  at  present  to  obtain  the  co-efficient. 
It  follows  that  all  the  elements  of  foetal 
growth  and  especially  those  that  are  instru- 
mental in  the  production  of  a  large,  not  to 
say  postmature  child,  are  not  demonstrable. 
Many  explanations  have  been  oft'ered  to 
account  for  that  continuance  of  development 
which  assuredly  occurs  so  long  as  the  child 
remains  in  the  uterus.  Among  these  influences 
may  be  mentioned  the  age  or  the  size  of  the 
parents,  the  parity  of  the  mother,  whether 
she  is  married  or  single,  the  duration  of 
the  menstrual  flow  or  the  commencement  of 
her  reproductive  life,  her  general  health, 
social  state  and  food  supply  or  her  conditions 
of  rest  or  activity  during  gestation,  the  sex  of 
the  foetus,  and  paternal  inheritance.  One  or 
all  of  these  conditions  may  or  may  not  be 
potentially  present.  ■  It  is  evident,  however, 
that  as  the  child  reaches  maturity  in  iitcro, 
organ  formation  practically  ceases  and  only 
minor  changes  in  shape  and  visceral  relation- 
ship occur  after  birth.  The  purpose  of  the 
pregnancy  is  now  fulfilled,  and  if  labor  does 
not  soon  occur  one  of  two  things  must 
happen;  either  the  babe  dies  in  utero  and 
undergoes  the  usual  postmortem  changes, 
or  the  nutritional  impulse  is  extended  and  the 
child  puts  on  weight.  The  additional  weight 
consists  almost  wholly  of  fat  and  water. 

By  reason  directly  of  the  prolongation  of 
the  pregnancy,  the  child  now  becomes  post- 
mature according  to  the  terms  of  our  defini- 
tion of  maturity.  Weight  and  length  increase 
but  especially  the  weight.  As  we  have  stated 
elsewhere,  the  deposit  of  fat  in  the  babe,  as 
in  the  adult,  demonstrates  that  the  intake  of 
nourishment  is  not  fully  consumed  because 
the  normal  limits  of  metabolism  have  been 
overstepped  and  in  consequence  the  unusable 
material  must  be  stored  up.  The  child, 
normal  in  size  and  organically  perfect,  is 
forced  to  an  abnormal  growth  through  the 
unaccountable  delav  in  uterine  activitv. 
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The  point  where  this  postmaturity  usually 
begins  may  be  set  arbitrarily  at  4.000  grams 
or  9  pounds,  but  there  are  exceptions.  We 
must  not  forget  that  some  babies  which 
have  passed  more  than  the  average  gestational 
period  in  the  uterus  are  lighter  in  weight  than 
others  that  have  not  yet  approached  that 
movable  boundary.  Blau  and  Cristofoletti 
found  15.5  per  cent  of  babes  weighing  from 
6  to  q  pounds  among  pregnancies  that  lasted 
more  than  300  days. 

Nevertheless  large  fat  babies  are  usually 
associated  with  prolongation  of  pregnancy 
and  von  Winckel  claims  that  71.8  per  cent  of 
all  babes  weighing  more  than  85^  pounds  (3 ,600 
grams)  are  postmature. 

Many  reasons  have  been  assigned  for  the 
postponement  of  labor,  but  none  of  these 
can  be  satisfactory  until  the  etiological  fac- 
tors in  the  inauguration  of  uterine  activity 
at  a  given  time  have  been  explained. 

Our  own  cases  of  large  fat  babies  have  been 
practically  always  associated  with  large 
placentas  that  weighed  from  1I4  pounds  to  2 
pounds  and  we  have  come  to  regard  this 
condition  as  customary.  Whether  the  large 
placenta  plays  an  important  part  in  delaying 
the  onset  of  labor  we  do  not  undertake  to 
say  but  certainly  it  is  physiological  that  a 
large  placenta  should  be  indispensable  to 
the  proper  nutrition  of  a  large  child. 

The  child  that  has  become  overlarge 
through  the  prolongation  of  pregnancy  shows 
an  abnormal  increase  in  the  deposition  of  fat, 
as  we  have  stated  earher,  and  exhibits  tissues 
that  are  swollen  by  the  infiltration  of  fluid. 
Ballentyne  states  that  the  proportion  of 
fluid  may  be  as  much  as  74.4  per  cent  of  the 
entire  body  weight,  and  that  a  large  amount  of 
fat  is  deposited  under  the  skin  during  the 
ninth  and  tenth  months  which  at  term 
amounts  to  q.i  per  cent  of  the  body  weight. 
A  certain  amount  of  this  fat  and  fluid  is 
necessary  for  the  support  and  sustenance  of 
the  babe  during  the  milkless  interval  before 
the  breasts  fill,  but  an  excess  of  such  material 
is  not  only  unnecessary  but  it  is  objectionable 
as  a  hindrance  to  organic  function. 

Fortunately  both  the  fat  and  the  fluid  are 
quickly  squeezed  out  of  the  child  after  birth. 
The  heavier  the  babe,  the  greater  and  the 


more  rapid  the  loss.  In  our  series  the  babes 
that  averaged  7  pounds  lost  8.5  ounces  in 
two  and  one-half  days  and  then  gained,  while 
babes  that  averaged  g  to  10  pounds  lost  14^2 
ounces  in  3  days  and  then  gained. 

Obviously  there  is  no  particular  advantage 
in  the  large  fat  babies  about  which  we  hear 
so  much,  since  the  tissue  is  so  soon  lost.  Its 
presence  is  merely  an  indication  that  the  end 
of  profitable  intra-uterine  life  has  been  passed 
over  and  that  the  postmature  child  has  really 
spent  time  in  the  uterus  which  should  have 
been  spent  in  becoming  accustomed  to  its 
new  atmospheric  environment. 

The  size  of  the  fcctal  head  is  the  third  ob- 
jective point  on  which  our  diagnostic  tripod 
must  rest. 

\'on  Winckel  gives  the  average  occipito- 
frontal diameter  in  the  mature  foetus  as  12 
centimeters  and  the  biparietal  as  9.25  centi- 
meters. Hirst  gives  practical!)^  the  same 
figures.  In  our  own  series  we  found  the 
occipitofrontal  diameter  of  mature  babes  to 
measure  from  10  to  12  centimeters  and  the 
biparietal  to  vary  from  8.5  to  10  centimeters. 
The  other  diameters  would  be  highly  im- 
portant but  we  cannot  get  them  on  the  un- 
born child.  Mature  babies  may  exhibit 
diameters  both  larger  or  smaller  than  von 
\\'inckers  figures,  but  the  postmature  child 
will  show  a  positive  increase  in  all  the  diam- 
eters without  disturbance  of  their  proportion 
to  each  other. 

To  recapitulate  it  would  appear — 

1.  That  the  actual  duration  of  pregnancy 
has  not  been  established  and  while  the  period 
has  been  closely  estimated,  it  can  never  be 
more  than  an  approximation. 

2.  That  gestation  is  frequently  abbrevi- 
ated or  prolonged  unaccountably. 

3.  That  the  prolongation  of  pregnancy  is 
a  definite  factor  in  the  production  of  the  post- 
mature child. 

4.  That  postmature  babes  are  usually, 
though  not  necessarily,  large  and  fat  and 
weigh  4. coo  grams  or  more. 

5.  That  probably  6  to  8  per  cent  of  preg- 
nancies are  for  some  reason  prolonged 
(Parvin)  and  that  71.8  per  cent  of  all  babies 
weighing  over  4,000  grams  are  postmature 
(von  Winckel). 
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6.  That  a  possible  etiological  factor  may 
be  found  in  the  large  and  functionally  strong 
placentas  that  are  usually  associated  with 
large  babies. 

7.  That  large  babies  lose  much  weight 
rapidly  and,  therefore,  possess  no  advantage 
over  smaller  ones. 

8.  That  ftt'tal  maturity  is  safer  and  more 
certain  than  the  menstrual  history,  the  date 
of  a  known  coitus,  or  the  date  of  quickening, 
as  a  basis  for  the  calculation  of  the  proper 
end  of  gestation. 

Q.  That  foetal  maturity,  although  funda- 
mentally bound  up  with  organic  perfection, 
is  really  associated  with  reasonably  stable 
objective  characteristics  of  which  the  most 
important  are  the  length,  the  weight,  and  the 
fwtal  head  diameters. 

DANGERS 

For  the  sake  of  completeness  we  must  next 
refer  briefly  to  the  dangers,  familiar  to  all  of 
you,  which  hover  about  the  birth  of  a  large 
or  postmature  child.  As  soon  as  the  weight 
of  the  child  passes  4.000  grams,  the  difficulties 
in  labor  tend  to  become  serious.  The  dura- 
tion of  the  process,  its  termination,  and  its 
prognosis  are  definitely  influenced.  In  reality 
it  is  not  so  much  the  weight  of  the  babe  as 
its  volume;  a  bulkiness  that  may  be  due  to 
fatness  or  huge  shoulders,  but  there  is 
especially  a  lack  in  conformability  of  the 
head  that  comphcates  the  delivery.  As  a 
rule,  however,  it  will  be  observed  that  the 
dimensions  of  the  head  increase  in  direct 
proportion  to  the  weight.  Furthermore,  the 
bones  of  the  head  are  dense  and  unyielding. 
They  do  not  mold.  The  flesh  is  firm  and 
inelastic,  and  the  child  advances  only  at  the 
expense  of  an  enormous  overdistention  of  the 
parturient  passage. 

On  account  of  overdistention  of  the  uterus, 
the  membranes  rupture  early  and  the  large 
head  does  not  easily  engage.  A  long,  slow, 
exhausting  labor  ensues  which  predisposes 
to  infection  of  the  mother  through  diminished 
immunity  and  the  decomposition  of  the 
secretions  of  the  birth  canal. 

On  the  other  hand,  if  the  pains  are  violent, 
rupture  of  the  pelvic  joints  or  rupture  of  the 
uterus  may  occur  while  lacerations  of  cervix, 


vagina,  and  perineum  are  more  frequent  than 
usual.  Fistula  into  the  vagina  from  bladder 
or  rectum  will  follow  the  long  continued 
pressure  on  the  tissues. 

Maternal  fatalities  may  develop  in  the 
course  of  injudicious  efl'orts  to  aid  the  de- 
livery by  version  or  high  forceps  while  post- 
partum haemorrhage  must  be  expected  in 
consequence  of  the  overdistention  which 
predisposes  to  weak  contractions,  imperfect 
placental  separation,  and  poor  uterine  re- 
traction. 

The  postmature  child  may  perish  before 
labor  comes  on,  and  during  labor  it  is  threat- 
ened with  intra-uterine  death  through  shrink- 
age of  the  blood  supply,  by  strangulation  at 
the  vulva,  by  the  pressure  of  a  tightly  re- 
tracted perineum  and  by  cerebral  compres- 
sion, as  well  as  by  operative  injuries. 
Asphyxiation,  intracranial  haemorrhage, 
fractures  of  the  skufl,  spoon-shaped  depres- 
sions, hiematoma,  paralysis  of  face  or  shoulder 
may  occur  while  the  possible  termination  of 
the  labor  by  craniotomy,  cleidotomy,  or 
evisceration  completes  the  picture. 

We  say  that  a  postmature  child  is  exposed 
to  the  above  injuries,  but  the  question  natural- 
ly arises,  if  we  do  not  know  the  duration  of 
pregnancy,  how  can  we  assert  that  it  is  pro- 
longed and,  if  we  do  not  know  what  consti- 
tutes maturity,  how  can  we  claim  that  a 
child  is  postmature? 

When  after  repeated  examinations  the 
obstetrician  is  assured  that  the  child  is 
sufficiently  mature  according  to  our  definition 
to  carry  on  extra-uterine  life  easily  then  there 
is  no  need  for  the  pregnancy  to  be  prolonged 
further.  This  condition  of  the  foetus  may 
readily  eventuate  2  weeks  before  term,  or 
exactly  at  the  fortieth  week,  or  again  if  the 
child  be  small  it  may  be  advantageous  for 
the  pregnancy  to  continue  beyond  the 
fortieth  week,  if  possible.  The  condition  of 
the  child  is  determined  by  the — 

DI.^GNOSIS 

The  most  conspicuous  features  of  maturity 
must  be  sought,  as  we  have  stated,  in  the 
perfection  of  the  various  organs  and  in  the 
length  and  weight  of  the  foetus  and  diameters 
of  the  fnctal  head.    The  length  and  weight  of 
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the  babe  and  some  of  the  diameters  of  the 
head  are  the  only  characteristics  which 
can  be  determined  by  external  measurement, 
and  therefore  the  ones  upon  which  a  diagnosis 
of  maturity  in  utero  can  rest.  Fortunately 
they  are  sufficient. 

Length.  The  length  of  the  child  can  be 
obtained  by  means  of  the  familiar  method  of 
Ahlfeld.  In  our  series  the  antepartum 
measurements  tallied  exactly  with  the  post- 
partum findings  in  37  per  cent,  varied  0.5 
centimeters  or  less  in  24  per  cent,  and  less 
than  1.5  centimeters  in  29  per  cent.  None  of 
these  differences  is  great  enough  to  interfere 
seriously  with  the  diagnosis.  We  regard  it  as 
a  procedure  of  extreme  diagnostic  value.  Its 
simplicity  is  also  a  recommendation.  One 
tip  of  the  pelvimeter  is  placed  under  the 
upper  fold  of  the  genital  crease  and  pushed 
upward  until  it  rests  on  the  upper  edge  of  the 
symphysis.  The  other  tip  is  placed  on  the 
most  distant  point  of  the  opposite  pole  of  the 
child  (head  or  breech)  which  has  been  located 
previously.  From  the  scale  reading  deduct 
2  centimeters  to  allow  for  the  thickness  of 
the  abdominal  walls  and  multiply  the  result 
by  2.    The  product  is  the  length  of  the  child. 

Size.  The  size  of  the  child  is  merely 
another  name  for  the  weight.  This  informa- 
tion is  obtained  by  means  of  McDonald's 
manoeuver,  which  measures  the  height  of  the 
fundus.  Varnier,  Spiegelberg,  and  others  from 
observations  on  large  masses  of  material 
have  stated  that  the  fundus  uteri  should  be 
33  centimeters  above  the  symphysis  when  it 
contains  a  mature  child  at  term. 

McDonald  takes  35  centimeters  as  the 
standard  and  predicates  that  this  height  is 
attained  when  the  uterus  holds  a  mature  babe 
of  3,300  grams  (7_J^  pounds).  The  weight  of 
the  child  is  increased  or  diminished  by  200 
grams  for  each  variation  of  i  centimeter  in 
the  height  of  the  fundus.  We  have  not  been 
disappointed  in  the  use  of  this  procedure,  so 
far  as  concerns  maturity.  The  weights,  how- 
ever, do  not  always  conform  to  the  ante- 
partum estimates. 

The  diameters  of  the  fa'tal  head  are  last  in 
order  though  not  in  importance.  These 
measurements  are  obtained  by  Ferret's  meth- 
od which  takes  the  occipitofrontal  diameter 


directly  and  derives  the  biparietal  from  it  by 
deductions  which  have  been  worked  out  on  a 
scale  of  variables. 

Ferret  planned  at  first  to  measure  the  oc- 
cipitofrontal diameter  as  it  lies  across  the 
pelvic  inlet  and  then  deduct  2.5  centimeters 
to  get  the  biparietal.  The  results  were  not  as 
reliable  as  could  be  wished.  Next.  Stone 
advised  the  omission  of  an  allowance  for  the 
thickness  of  the  abdominal  walls.  McDonald 
recognized  that  the  biparietal  must  vary  as 
the  occipitofrontal  varies,  and  devised  a 
scale  of  deductions  which,  with  a  trifling 
addition,  we  have  employed  in  our  series. 
The  scale  follows: 

To  obtain  the  biparietal  diameter  from  the 

Centimeters  Centimeters 

Occipitofrontal  of  12           deduct  2 . 5 

Occipitofrontal  of  11. 5       deduct  2.25 

Occipitofrontal  of  11.25      deduct  2.0 

Occipitofrontal  of  10. 5  to  1 1  deduct   1.5 

The  occipitofrontal  poles  are  engaged 
between  the  tips  of  the  fingers  by  deep 
pressure  into  the  inlet  on  both  sides  of  the 
pelvis.  An  assistant  then  measures  the 
distance  between  the  ends  of  the  finger  tips 
with  the  pelvimeter.  The  result  is  compared 
with  the  scale,  and  the  deduction  being 
made  the  biparietal  is  found. 

In  our  series  the  measurement  of  the 
occipitofrontal  diameter  antepartum  tallied 
exactly  with  the  postpartum  control  in  40 
per  cent.  It  was  within  0.25  centimeter  in 
34  per  cent;  within  0.5  centimeter  in  24 
per  cent;  and  varied  by  i.o  centimeter  in  2 
per  cent. 

The  biparietal  obtained  from  the  above 
measurements  was  exactly  the  same  as  the 
postpartum  findings  in  36  per  cent,  within 
0.25  centimeter  in  31.7  per  cent,  25.8  per 
cent  were  within  0.5  centimeter  and  the 
remaining  five  within  i.o  centimeter.  Mc- 
Donald's results  were  even  better. 

It  should  not  cause  discouragement  if.  in 
some  cases,  the  relationship  of  the  biparietal 
and  the  occipitofrontal  should  not  conform 
postpartum  to  the  antepartum  estimate,  for 
it  has  been  shown  that  while  these  proportions 
are  stable  in  normal  cases  and  in  those  de- 
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livered  by  cesarean  section,  there  is  a  marked 
discrepancy  where  the  head  has  passed  with 
slowness  and  difficulty  through  the  birth 
canal.  In  all  the  cases  where  the  head  was 
molded,  Ballentyne  found  a  diminution  in 
the  occipitofrontal,  occipitomental,  and  sub- 
occipitobregmatic  diameters.  In  heads  that 
pass  the  pelvis  without  forced  conformation 
the  interrelations  of  the  diameters  are  not 
affected. 

In  our  work  at  Wesley  Memorial  Hospital, 
we  rely  almost  entirely  on  the  results  of  the 
above  three  procedures,  corrected  and  checked, 
of  course,  wherever  possible  by  the  menstrual 
history  and  the  date  of  quickening.  In 
hospital  practice,  however,  the  menstrual 
history  and  date  of  quickening  are  unreliable 
even  when  known,  and  we  have  come  to  give 
them  a  place  of  very  minor  importance. 

Our  experience  with  the  methods  described 
has  been  gratifying,  and  we  feel  confident 
that  they  will  enable  the  attendant  to 
recognize  most  cases  of  mature  babes  as  we 
have  defined  and  described  them  and  all 
cases  of  postmaturity.  Abdominal  walls 
that  are  unusually  fat  or  muscular,  or  dis- 
tended by  hydramnios  may  cause  confusion, 
but  these  conditions  are  rare.  Twins  may 
complicate  or  delay  the  diagnosis,  but  the 
patient  is  not  imperiled.  Furthermore,  the 
examinations  are  all  external  and  the  danger  of 
infection  is  not  to  be  feared. 

In  our  experience,  the  estimation  of  fcetal 
size  and  head  diameters  is  far  more  reliable 
than  the  appreciation  of  the  pelvic  diameters 
by  the  customary  procedures. 

TRE.ATMENT 

When  diagnosis  of  maturity  or  post- 
maturity has  been  made  what  shall  we  do? 
It  is  too  late  to  influence  the  size  of  the  child 
by  Prochownick's  diet  except  in  those  rare 
cases  of  habitual  postmaturity  described  by 
Moisnard.  Here  perhaps  the  conditions  could 
be  anticipated. 

The  principle  of  management  must  be 
based  on  the  results  of  regular  and  painstaking 
examinations  of  the  child  with  a  merely  sub- 
sidiary interest  in  the  subjective  history. 

If  the  child  is  mature  and  the  pelvis  not 
seriously  contracted,  several  days  or  a  week 


may  be  permitted  to  elapse,  and  then  if 
Nature  fails  in  her  duty,  a  day  should  be  set 
and  the  labor  induced. 

The  induction  may  be  brought  about  easily, 
safely,  and  expeditiously  by  castor  oil  and 
quinine,  or  by  the  \'oorhees  bag,  or  by  both. 
Castor  oil  and  quinine  is  effective  in  possibly 
2  cases  out  of  5  but  the  \'oorhees  bag  is  always 
highly  dependable. 

If  the  attendant  has  not  been  watchful  or 
if  through  the  weight  of  tradition  he  has 
allowed  the  child  to  become  postmature,  a 
careful  revision  of  the  pelvic  diameters  must 
be  undertaken.  This  examination  may  show 
that  the  transit  of  the  child  through  the 
maternal  passages  would  be  highly  question- 
able and  possibly  accompanied  by  more  than 
ordinary  danger.  In  such  a  case  the  caesarean 
operation  will  suggest  itself  as  the  most 
conservative  way  of  terminating  the  preg- 
nancy. 

On  the  other  hand  if  the  delivery  by  the 
pelvic  route  seems  feasible,  even  though 
difficult,  labor  may  be  induced  by  the  bag 
with  a  reservation  that  if  the  natural  powers 
are  insufficient,  delivery  may  be  completed 
by  version  and  extraction  or  forceps,  de- 
pending on  the  conditions  and  preceded  if 
necessary  by  pubiotomy. 

To  foresee  difficulties  that  impend  and  to 
anticipate  them  by  proper  and  judicious 
means  is  called  by  rhetoricians  a  ''prolepsis."' 
To  foresee  the  obstacles  and  dangers  which 
attend  and  follow  the  birth  of  a  large  or 
postmature  child  and  to  avert  them  by 
intelligence  and  skill  is  good  obstetrics.  Un- 
happily or  otherwise  we  all  have  an  ingrained 
reluctance  to  intervene  in  the  course  of  what 
is  apparently  a  regularly  advancing  preg- 
nancy. It  is  much  easier  to  let  the  business 
slip  along  under  the  impression,  born  of  our 
hopes  rather  than  of  our  knowledge,  that 
by  watchful  waiting  the  problem  may  solve 
itself.    Being  loth  to  act  we  temporize. 

"Watchful  waiting,"  has  been  a  popular 
phrase  which  was  first  used,  as  we  recall,  by 
Dr.  Jaggard  of  Chicago,  to  discourage  the 
attendant  in  those  days  of  imperfect  asepsis 
from  unwarrantably  interfering  with  the 
course  of  a  pregnancy  or  labor.  It  was  a 
valuable    precept  in  its  day,  and    doubtless 
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saved  many  lives.  But  the  tendency  of  the 
maxim  has  been  to  excuse  the  timid  and 
exonerate  the  indolent.  The  possible  breadth 
of  its  application  involves  a  larger  element  of 
danger  than  the  condition  it  was  designed 
primarily  to  avert.  It  certainly  favors  the 
occurrence  of  the  postmature  child. 

We  believe  that  more  attention  should 
be  paid  to  the  objective  evidence  furnished 
by  the  child  in  iitcro.  and  if  this  were  done 
and  generally  taught  the  postmature  child 
would  appear  less  frequently  and  the  large 
child  would  lose  much  of  its  present  question- 
able distinction.  Every  case  of  pregnancy 
should  be  individualized  without  dependence 
upon  hazy  half  truths  or  the  laws  of  prob- 
ability. Let  the  child  affirm  and  the  pelvis 
declare  the  anatomical  gospel. 

This  is  an  epoch  of  clean  surgery  wherein 
laissez  f'.iire  methods  are  justly  looked  upon 
with  alert  discrimination.  Let  us  give  to 
pregnancy  and  labor,  therefore,  their  full 
significance  and  let  us  bring  to  the  mother 


and  child  all  the  advantages  and  the  fullest 
protection  of  a  clean  and  prudent  prolepsis. 
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SHORT   UMBILICAL    CORD' 

By  CHARLES  S.  BACON,  M.D.,  F.A.C.S.,  Chicago 

Professor  of  Obstetrics,  University  of  Illinois  College  of  Medicine 


THIRTY-TWO  years  ago,  in  January, 
1887,  John  Bartlett  presented  to  this 
Society  a  paper  on  dystocia  caused 
by  malposition  of  the  cord,  reporting  a 
case  where  the  cord  was  coiled  four  times 
around  the  neck  of  the  child.  This  was  dis- 
cussed by  Jaggard,  Knox,  Miller,  and  others. 
In  1Q02,  as  many  of  you  will  remember, 
Stowe  presented  a  paper  on  rupture  of  the 
umbilical  cord  relating  two  cases,  discussing 
the  subject  of  short  cord  and  giving  the  results 
of  his  valuable  experiments  in  determining 
the  tensile  strength  and  elasticity  of  the 
funiculus.  Tonight  I  wish  to  report  a  case 
that  is  a  fairly  tj-pical  example  of  an  acci- 
dental short  cord. 

Mrs.  H.  L.,  I-para.  age  27,  Russian  Jewess, 
married.  The  patient  had  a  deep  scar  on  the  thigh 
due  to  a  sword  cut  received  during  a  pogrom  when 
a  child  of  5.  Her  menstruation  began  at  14,  and 
was  of  the  28-3-day  type,  moderate  in  amount 
and  associated  with  some  pain.  Her  last  menstru- 
ation was  on  February  3,  iqiq,  conforming  to  labor 
November  10.  Pregnancy  was  normal.  Her  external 
pelvic  measurements  were:  interspinal  25.2,  inter- 
cristal  27.8,  Baudeloque  20.  The  conjugate  diam- 
eter was  normal.  Labor  began  November  16,  loiQ, 
at  7  p.m.,  with  irregular  moderate  pains  lasting  to 
40  seconds.  External  examination  disclosed  the 
head  in  the  inlet,  position  back,  right,  posterior; 
heart  tones  130  in  right  lower  quadrant  The 
first  internal  examination  was  made  at  8.10  a.m., 
November  17,  and  showed  the  os  dilated  i 
finger  and  membranes  intact  with  head  iit  aditu. 
The  contractions  were  fairly  good  during  the  day 
and  not  very  painful.  No  region  of  the  uterus  was 
especially  tender  and  there  was  no  sign  of  depression 
of  the  fundus  or  of  any  other  area.  A  second  inter- 
nal examination  at  4.20  p.m.  showed  the  cervix 
was  effaced  and  thin  with  the  os  iVz  fingers  dilated. 
On  the  18th,  the  contractions  continued  to  be 
moderate  in  strength,  lasting  about  45  seconds  and 
coming  about  every  5  to  7  minutes.  The  membranes 
ruptured  about  i  p.m..  a  small  amount  of  liquor 
amnii  escaping.  An  internal  examination  showed 
the  cervix  soft  with  the  os  dilated  about  3  fingers. 
The  head  was  still  in  adilu  and  the  position  was 
right,  back,  anterior.  Another  internal  examina- 
tion, the  fourth,  at  4.20  p.m.,  showed  no  change. 
The  foetal  heart  tones  ranged  between  t^4  to  146. 
The  patient  received  during  the  day  in  all  5/16  of  a 
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grain  of  morphine  sulphate,  which  was  enough  to 
relieve  her  pain.  On  the  next  day  I  examined  her 
for  the  first  time  in  the  clinic  and  found  the  cervix 
one-third  dilated  with  a  thick  rim.  The  head  was 
in  the  excavation.  The  fatus  was  in  good  condi- 
tion and  the  heart  tones  about  140  per  minute.  As 
the  mother  was  in  good  condition  with  normal 
temperature  and  pulse  and  as  the  slow  labor  was 
attributed  to  slow  dilatation  of  the  cervix,  it  was 
decided  after  considering  the  objections  to  inter- 
ference to  aUow  the  labor  to  continue,  of  course, 
watching  the  mother  and  fa'tus  very  carefully.  The 
foetal  heart  tones  were  counted  and  recorded  every 
15  minutes.  During  this  day  5/16  of  a  grain  of 
morphine  sulphate  and  i/ioo  of  a  grain  of  scopola- 
mine were  given  and  kept  the  patient  fairly  quiet. 
On  the  following  day,  November  20,  at  noon  I 
found  the  patient  beginning  to  show  signs  of  ex- 
haustion with  some  increase  in  the  pulse  but  no 
increase  in  temperature.  For  the  first  time  there 
was  a  slight  show  of  meconium  and  the  fa-tal  heart 
tones  were  somewhat  irregular,  between  146  and 
160.  An  internal  examination  showed  no  change 
since  the  examination  24  hours  before.  The  patient 
was  anaesthetized  with  ether,  a  deep  incision  made 
anteriorly  and  posteriorly  in  the  cervix  and  forceps 
applied.  As  the  head  was  brought  to  the  perineum 
an  episiotomy  was  made  and  the  head  extracted. 
During  the  extraction  the  cord,  which  was  coiled 
twice  around  the  neck  broke  about  10  centimeters 
from  the  umbilicus.  The  entire  length  of  the  cord 
was  afterward  found  to  be  43  centimeters.  The 
child  which  weighed  7  pounds  2^-2  ounces  was  some- 
what asphyxiated  and  resuscitated  in  the  usual 
manner.  A  considerable  quantity  of  discolored 
fruit  water  followed  the  child.  The  placenta  was 
expressed  from  the  lower  segment  and  the  cervical 
and  vulvar  incisions  were  repaired.  The  membranes 
were  torn  near  the  center  showing  a  high  implanta- 
tion of  the  placenta  which,  from  the  previously  ob- 
served direction  of  the  round  ligaments,  was  prob- 
ably attached  to  the  left  anteriorly.  The  cord 
which  was  of  average  thickness  was  attached  not 
very  far  from  the  center  of  the  placenta.  It  may 
be  added  that  the  mother,  the  day  after  the  labor, 
had  a  temperature  of  101°  which  then  became  and 
remained  normal.  The  milk  secretion  was  slow  in 
appearing  and  the  baby  as  the  result  of  deficient 
nourishment  lost  about  ^-i  of  a  pound  in  weight, 
but  later  gained  and  left  the  hospital  with  the 
mother  on  the  twelfth  day  weighing  about  2  ounces 
less  than  at  birth. 

After  birth,  measuring  with  a  tape  line,  the  dis- 
tance from  the  navel  of  the  child  twice  around  its 
neck  to  the  clavicle  was  56  centimeters.  ."Vs  the 
cord  measured  only  43  centimeters  in  length  and 
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had  to  reach  to  the  placenta  it  is  evident  that  the 
umbilicus  must  have  approximated  closely  to  the 
neck  of  the  child  and  the  cord  stretched  consider- 
ably. It  is  also  evident  that  the  chest  of  the  fcctus 
must  have  been  held  close  to  the  insertion  of  the 
cord  in  the  placenta.  Considering  the  nearly  central 
rupture  of  the  membrane  and  also  the  fact  that  the 
cord  was  inserted  quite  a  distance  from  the  edge  of 
the  placenta,  the  insertion  of  the  cord  must  have 
corresponded  to  a  point  in  the  uterine  wall  more 
than  15  centimeters  above  the  internal  os  or  con- 
siderably more  than  the  vertical  diameter  of  the 
head.  Consequently  the  head  could  not  have  exerted 
much  pressure  on  the  cervix  nor  could  it  serve  well 
in  the  mechanism  of  the  dilatation  of  the  lower 
uterine  segment.  This  might  account  in  part  for 
the  very  slow  progress  after  the  rupture  of  the 
membranes. 

Could  the  holding  back  of  the  head  account  for 
the  slow  dilatation  before  the  rupture  which  did  not 
occur  until  42  hours  after  the  beginning  of  labor? 
While  there  was  less  than  the  average  amount  of 
liquor  amnii,  nevertheless  a  fair  bag  of  waters  was 
formed.  The  dilatation  of  the  cervix  depends  upon 
the  nature  of  its  anatomical  structure  by  virtue  of 
which  some  of  its  fibers  are  pulled  up  into  the  cor- 
poral wall.  There  is  much  variation  in  the  dilatabil- 
ity  of  cervices.  In  apparently  normal  para  with 
unruptured  membranes  and  normal  foetus  and  with 
fair  uterine  contractions  we  not  very  infrequently 
have  an  opening  period  of  40  or  50  or  60  hours.  I 
am  in  the  habit  of  explaining  this  fact  by  assuming 
a  poor  dilatability  of  the  cervix.  It  seems  to  me 
that  we  may  in  this  case  also  assume  such  a  struc- 
tural anomaly  to  account  for  the  slow  progress 
before  the  rupture  of  the  bag  of  waters. 

There  was  no  obstruction  in  the  bony  pelvis  that 
prevented  descent.  As  recorded,  the  head,  with  the 
uterus  of  course,  descended  into  the  excavation  in 
the  last  36  hours  of  labor. 

Our  chief  interest  is  naturally  in  the  prob- 
lem of  diagnosis  as  determined  by  the  symp- 
toms and  findings.  My  experience  in  diagnos- 
ing an  absolutely  or  relatively  short  cord  has 
not  been  encouraging.  I  have  had  two  cases 
of  absolute  short  cord,  one  terminated  with 
forceps,  when  cutting  of  the  cord  seemed  de- 
sirable to  permit  the  birth  of  the  body.  I 
have  had  a  few  cases  where  the  cord  which 
was  coiled  around  the  neck  of  the  child  had 
to  be  cut  to  allow  birth  of  the  body.  In  none 
of  these  cases  was  the  diagnosis  made  before 
the  birth  of  the  head. 

In  this  case  the  usual  symptoms  were 
absent  or  not  prominent.  There  was  no 
special  tenderness  in  any  region  of  the  uterus 
and  no  retraction  of  any  part  of  the  uterine 
wall    during    contractions.      There    was    no 


hiemorrhagc  due  to  partial  separation  of  the 
placenta.  As  the  head  had  not  escaped  from 
the  uterus  there  was  no  recession  of  the  head 
from  the  vulvar  outlet.  No  funic  souffle  was 
heard,  although  perhaps  100  examinations 
were  made  during  the  labor  to  control  the 
condition  of  the  foetus.  It  must  be  admitted, 
however,  that  no  attempt  was  made  to  listen 
during  contractions  and  hence  the  intermit- 
tent souffle  mentioned  by  Halzbach  as  found 
during  contractions  and  due  to  tension  on  the 
cord  may  have  existed.  As  the  head  was  still 
in  the  uterus  the  condition  was  probably  not 
present  for  the  intermittent  urination  de- 
scribed by  Brickner.  At  any  rate  this  symp- 
tom was  not  observed.  There  were  in  short 
no  symptoms  of  short  cord  except  very  slow 
dilatation  of  cervix  and  prolonged  labor. 

The  suggestion  of  Haake  did  not  occur  to 
me;  to  examine  through  the  rectum  for  the 
coils  around  the  neck  of  the  child.  This 
would  not  have  been  possible,  of  course,  dur- 
ing the  first  3  days  of  the  labor  before  descent. 

In  regard  to  treatment  I  only  wish  to 
remind  you  of  the  recommendation  of  King 
that  advantage  be  taken  of  posture  in  the 
management  of  these  cases.  His  special 
attention  to  this  subject  and  his  enthusiastic 
advocacy  of  postural  treatment  makes  its 
trial  desirable.  Of  the  various  reasons  given 
to  e.xplain  the  advantage  of  a  sitting  or  squat- 
ting posture  the  most  probable  seems  to  be 
that  it  favors  descent  of  the  uterus  and  so 
brings  the  point  of  the  insertion  of  the  cord 
nearer  the  outlet  of  the  pelvis.  This  posture 
might  likewise  have  favored  dilatation  in  my 
case.  The  obstetrical  chair  lately  reintro- 
duced into  our  armamentarium  by  Markoe 
might  serve  our  need  here.  The  simplest 
method  would  be  to  let  the  patient  sit  up  or 
kneel  or  squat  in  bed. 

If  after  the  birth  of  the  head  the  expulsion 
of  the  body  is  rendered  impossible  on  account 
of  relative  shortening  of  the  cord  by  coiling 
around  the  neck,  it  is  only  necessary  to  clamp 
and  cut  the  cord.  Any  attempt  to  release  a 
coil  and  pull  it  over  the  head  may  prove 
harmful  or  dangerous  by  separating  the 
placenta.  This  is  one  of  the  important  reasons 
for  the  adoption  of  Schultze's  rule  to  make  no 
attempt  to  release  funicular  coils  during  labor. 
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THERE  are  few  subjects  in  gynecology 
written  about  and  discussed  as  much 
as  pelvic  infection  in  the  female,  and  I 
bespeak  your  forbearance  for  introducing 
this  trite  and  time-worn  topic  for  your 
consideration.  However  trite  it  may  be, 
there  probably  is  no  other  preventable  disease 
as  much  sinned  against  as  this  one.  Ninety 
per  cent  of  all  cases  of  female  invalidism  and 
morbidity,  not  speaking  of  the  fatal  cases  of 
puerperal  sepsis,  are  due  to  preventable  caus- 
es. Dr.  Davis,  in  a  paper  recently  read  before 
this  society,  pointed  out  that  in  the  last  dec- 
ades there  is  httle,  if  any,  decrease  in  the 
death  rate  of  childbed  fever.  Brock,  in  the 
August  number  of  the  Lancet  writes:  "To 
gauge  results  by  hard  figures  is  to  admit  the 
comparatively  small  reduction  in  mortality 
rate  of  puerperal  sepsis."  V.  Bonney  in  the 
Medical  Press.  1919,  says:  "The  chief  causes 
directly  and  indirectly  attaching  to  preg- 
nancy and  labor  rank  in  importance  as  fol- 
lows: (i)  sepsis,  (2)  pregnancy  to.xsmia, 
(3)  haemorrhage,  (4)  embolism  and  sudden 
death.  Sepsis  accounts  for  between  30  to  35 
per  cent  of  the  total  number  of  deaths." 
The  chief  medical  examiner  of  one  of  our 
large  life  insurance  companies  upon  my 
inquir>^  wrote  to  me  that  he  was  inclined  to 
believe  that  deaths  from  puerperal  sepsis  were 
decreasing.  He  admitted,  however,  that 
statistics  from  insurance  reports  were  unre- 
liable, because  pneumonia  and  other  inter- 
current diseases  were  listed  as  "childbed." 
All  these  statements  comprise  the  fatal 
cases  of  puerperal  sepsis  only.  The  \"ast  num- 
ber of  cases  of  parimetritis  and  perimetritis, 
salpyngitis.  oophoritis,  productive  of  chronic 
invalidism  and  morbidity  come  to  our  notice 
in  their  severest  phases  only.  Many  of  the 
milder  cases  undoubtedly  drag  through  hfe 
unobserved  and  unreheved. 

In  the  young  the  vagina  is  sterile.  Con- 
tamination may  occur  through  baths  and  oil- 
ings.  These  bacteria,  including  the  staphy- 
lococcus pyogenes  albus,  aureus  and  citreus, 

'  Read  before  the  Chicago  Gynecological  Society 


are  usually  entirely  innocuous.  It  is  generally 
known,  that  bacteria  lose  their  virulence  and 
are  not  as  numerous  the  nearer  one  approaches 
the  cer\"Lx.  Recently  I  have  taken  cultures 
from  various  parts  of  the  vagina  of  specifically 
infected  women.  As  the  disease  abated  the 
gonococcus  disappeared  first  at  cervi.x  and  was 
to  be  found  at  the  introitus  long  after  the 
vagina  had  been  found  free.  The  reason  for 
this  seems  obvious.  As  the  tissues  regain  their 
health,  the  normal  flora,  especially  the  bacil- 
lus vaginalis,  resumes  its  activity,  resulting 
in  the  destruction  of  the  virulent  bacteria 
experimentally  introduced.  It  is  assumed 
that  the  accidifying  action  of  the  bacteria  has 
this  germicidal  effect.  Menge  chffers  from 
this  view.  Whatever  it  may  be,  we  know  that 
anything  removing  or  interfering  with  the 
natural  flora  of  the  vagina,  as  frequent 
douches,  strong  antiseptics,  the  alkaline 
leucorrhoeal  discharge,  cervical  erosions,  the 
menstrual  epoch,  predispose  to  pehic  infec- 
tion. Strogonoff  found  that  there  is  an  in- 
crease of  abnormal  micro-organisms  in  the 
vagina  preceding  and  following  menstruation. 

Generally  speaking  one  may  say  that  in 
cases  of  pehic  infection,  bacteriology-  is  of 
little  value  as  to  the  course  of  treatment  to  be 
pursued.  A  streptococcus  may  be  highly  or 
mildly  pathogenic.  Haemolysis  is  not  an 
inherent  attribute  of  any  streptococcus,  but 
it  is  acquired  and  may  in  turn  be  lost.  Sapro- 
phytes, including  the  bacillus  coli  may  attain 
fatal  virulence.  There  also  maj-  be  an  im- 
portant factor  lying  in  the  anaphylaxis  of 
certain  patients  toward  infection. 

For  convenience  the  whole  subject  of  pelvic 
infections  may  be  classified  into  two  types; 
the  ascending,  or  infection  through  natural 
channels,  and  the  decending,  or  blood  stream 
and  contiguity  infections. 

The  vast  majority  of  infections  is  of  the 
ascending  tv^pe  and  of  these  we  again  have 
two  tvpes  of  overwhelmingly  frequent  oc- 
currence; namely,  the  puerperal  and  the 
gonorrhoeal. 

January  i6,  1919.    (For  discussion  see  p.  62S.) 
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Puerperal  infections  are  wound  infections. 
The  wound  may  be  a  small  tear  in  perineum 
or  cervix,  any  abrasion  in  the  vagina,  the 
large  wound  of  the  placental  site,  a  wound 
caused  by  a  curette,  sound  or  finger-nail,  or 
any  other  instrument  including  a  penholder 
or  hairpin.  In  90  per  cent,  the  infection  is 
introduced  by  the  surgeon's  or  midwife's 
fingers  or  instruments.  As  Trousseau  first 
points  out,  the  infection  enters  the  parame- 
trium by  way  of  the  lymphatics  and  veins 
causing  thrombophlebitis  and  adenitis;  also 
infiltration  of  the  cellular  tissue  surrounding 
the  cervix  inside  of  the  broad  ligaments, 
causing  what  Virchow  first  called  parametri- 
tis, a  distinctly  extraperitoneal  or  retroperi- 
toneal disease.  Rarely  this  type  of  infection 
extends  along  the  mucosa  into  the  tubes. 
Usually  tubal  infection  takes  place  indirectly 
through  parametrial  lymphatics. 

Of  considerable  interest  in  this  connection 
are  the  painstaking  studies  of  Moritz,  pub- 
lished in  the  Journal  of  Obstetrics  and  Gyne- 
cology of  the  British  Empire,  in  1914.  He  shows 
that  the  subperitoneal  cavity  and  the  base 
of  the  broad  hgaments,  filled  up  in  the  foetal 
state  by  a  cellular  matrix  of  undifferentiated 
mesoblasts,  loses  its  fat  and  becomes  a  dense 
fibromuscular  tissue  with  fixed  and  definite 
directions  along  the  branches  of  the  uterine 
arteries  for  which  they  form  a  dense  peri- 
vascular sheath.  This  tissue,  known  as  the 
parametrium,  consists  of  superimposed  layers 
of  unstriped  muscular  bands  running  into  the 
uterus  and  outward,  forming  sheaths  for  the 
obturator  internus  and  coccygeus  muscles. 
The  parametrial  tissue  is  densest  opposite  the 
lower  segment  of  the  uterus  and  the  entrance 
of  the  vascular  supply  of  this  organ.  So  this 
part,  as  it  were,  is  the  pedicle  of  the  uterus. 
Bearing  in  mind  this  anatomical  condition, 
we  better  understand  the  brawny  inflamma- 
tion around  the  cervix,  the  phlegmon  ligneux, 
a  wood-like  induration  around  the  cervix. 

A  case  I  saw  with  a  younger  colleague  illus- 
trates this  type  of  inflammation  as  also  the 
treatment  to  be  avoided.  Four  weeks  after 
an  abortion  she  had  a  temperature  ranging 
between  ico  and  102°,  a  mucopurulent  dis- 
charge, and  board-like  infiltration  surrounding 
the  cervix.    I  urgently  advised  against  opera- 


tion which  was  seemingly  attractive  to  the 
husband  and  attending  physician.  Two  weeks 
later  I  was  asked  to  see  the  same  patient  in  a 
hospital.  She  had  been  operated  upon  by  her 
physician,  the  tubes  and  ovaries  had  been  re- 
moved, and  the  patient  was  now  in  a  fear- 
fully septic  condition.  She  survived,  iDut  her 
recovery  was  much  more  protracted  than 
it  would  have  been  in  all  probability,  without 
operation.  With  an  understanding  of  the 
parametrial  anatomy  and  the  avenues  and 
localization  of  the  infection,  it  is  readily  seen 
the  immense  traumatism  the  above  stated 
operation  inflicted.  This  case  should  not 
have  been  operated  upon  until  all  acute 
symptoms  had  subsided  at  least  3  to  4  weeks 
and  then,  in  my  opinion,  not  without  some 
definite  indication. 

Simpson  tabulates  the  time  for  operation 
in  such  cases  as  follows:  (i)  The  patient 
shall  have  recov'ered  from  her  acute  illness  and 
shall  have  regained  a  satisfactory  margin  of 
reserve  strength.  (2)  The  temperature  shall 
not  have  risen  above  normal  for  at  least  3 
weeks.  (3)  There  shall  have  been  no  marked 
or  persistent  rise  of  temperature  following  a 
careful  bimanual  examination.  (4)  The 
inflammatory  exudate  surrounding  the  focus 
of  infection  shall  have  been  completely  ab- 
sorbed. 

In  the  above  stated  case  nature's  effort  to 
localize  the  infection  by  choking  the  afferent 
lymphatics  was  frustrated  very  eft'ectually  by 
the  treatment. 

There  is  the  other  extreme  of  allowing  too 
much  time  to  elapse  before  such  foci  contain- 
ing virulent  bacteria,  usually  streptococci, 
are  removed.  Complete  organization  be- 
tween cyst  walls  of  ovaries,  pelvic  peritoneum, 
and  contiguous  organs  will  have  taken  place, 
necessitating  extensive  wounding  of  tissues, 
removal  of  diseased  organs,  and  separating 
of  adhesions.  To  illustrate  this  I  wish  to 
cite  two  very  instructive  fatal  cases. 

A  patient,  afflicted  with  the  ordinary  symptoms  of 
female  trouble,  came  for  operation.  She  had  had  a 
puerperal  infection  9  years  previously.  Her  ovaries 
consisted  of  large  cysts  firmly  bound  down  and  mat- 
ted together  with  intestines,  omentum,  and  tubes. 
Owing  to  complete  organizations  of  the  adhesions 
it  was  very  difficult  to  separate  the  organs.  Ths 
cysts  broke  before  removal.     .Although  more  than 
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ordinary  care  was  exercised  to  wall-off  the  peri- 
toneal cavity  and  establish  ample  drainage,  the 
patient  had  a  temperature  of  a  105°  on  the  second 
day  and  died  of  violent  peritonitis  the  fifth  day.  The 
infection  was  purely  streptococcal. 

The  other  case  had  had  a  pelvic  cellulitis  of  the  phleg- 
mon hgneu.x  type  for  6  weeks.  She  stiU  had  a  tem- 
perature and  wood-like  induration  around  the  cervix. 
Six  weeks  later.  12  weeks  after  infection,  the  tempera- 
ture remained  normal,  the  exudate  had  disappeared, 
and  she  was  sent  home  with  instructions  to  come 
back  for  examination  a  year  later.  She  came  and 
an  operation  was  deemed  necessary.  The  adhesions, 
were  so  extensive,  that  on  opening  the  abdomen  no 
female  organs  could  be  seen  until  actuaUj-  dug  out. 
One  ovary  and  tube  were  left,  because,  if  at  all 
possible,  the  patient  could  have  offspring.  A  Gil- 
liam suspension  was  made.  Without  much  perito- 
neal re-action  the  patient  recovered,  went  home  and, 
as  if  pre-arranged,  conceived.  Her  labor  was  normal 
but  was  foUowed  by  a  high  temperature.  I  was 
called  to  examine  the  patient  and  found  a  large  cyst 
on  the  side  on  which  the  ovary  and  tube  had  been 
left.  The  next  day  the  attending  physician  notified 
me  that  the  cyst  had  broken.  The  patient  died 
of  violent  peritonitis. 

These  cases  teach,  first,  that  highly  virulent 
bacteria  may  become  encysted  and.  retaining 
their  virulency,  may  remain  dormant  for 
many  years;  second,  that  late  operations  in 
cases  of  encysted  streptococcic  infections 
are  more  dangerous  than  a  judiciously  chosen 
earlier  time;  third,  that  in  spite  of  the  most 
intense  puerperal  infection,  with  roofed-over 
pelvis  and  general  adhesions,  the  generative 
organs  may  remain  undisturbed,  unlike  the 
condition  found  in  gonorrhoeal  infection, 
gonorrhoea  being  a  past  master  at  destroying 
or,  at  least,  incapacitating  the  organs. 

The  other  ascending  infection  generally 
met  with  is  gonorrhoea.  Gonorrhoea  of  \ailva 
and  vagina  is  a  menace  to  the  community 
including  the  unborn  child,  the  glands  of 
Bartholin  often  hiding  gonococci  for  months, 
even  years.  Gonorrhoea  of  tubes  and  ovaries 
is  a  menace  to  host,  rarely  as  to  life,  but  al- 
most always  as  to  her  reproductive  functions. 
A  vaginitis  of  any  severity  is  present  only  in 
the  yoimg.  Endocervicitis,  found  in  90  per 
cent  of  cases,  is  started  by  endotoxines,  pro- 
ducing ectropion  and  eventually  a  pseudo- 
adenomatous  area  with  infected  Xabothian 
foUicles.  Saenger  would  point  out  this  follic- 
ulitis in  young  women  as  pathognomonic  and 
apply  50  per  cent  solution  of  chloride. of  zinc. 


There  are  two  barriers  to  the  ascent  of 
gonorrhoea,  namely  the  internal  os  and  the 
ostium  uterinum  of  the  tube.  The  gonococcus 
has  no  motihty,  it  spreads  by  surface  growth 
or  by  deportation.  Conditions  favoring  as- 
cent are.  first,  menstruation;  second  labor; 
third  coitus;  fourth  digital  or  instrumental 
examinations  of  vagina  or  uterus  and  meddle- 
some treatment  with  douches  and  instrument- 
al applications. 

Mild  tubal  infection  may  permit  concep- 
tion. It  remains  latent  until  labor  ensues, 
when  an  awakening  of  the  dormant  foci 
causes  complete  sterility.  We  all  have  had 
cases  of  labor  followed  by  salpyngitis  or 
perimetritis,  although  no  vaginal  examina- 
tion had  been  made.  These  are  cases  of  latent 
tubal  gonorrhoea.  The  possibility  of  a  mLxed 
infection,  of  course,  exists. 

Summing  up  and  contrasting  the  two  t\pes 
of  infection  I  would  say  the  following:  Puer- 
peral infection  is  dangerous  to  life,  both 
immediately  and  remotely.  I  appreciate  that 
many  streptococcic  masses  are  found  self- 
steriLized;  usually,  however,  they  are  a  menace 
to  the  life  of  the  patient  at  all  times  during 
their  presence  in  the  pelvis.  Gonorrheal 
masses  are  always  tubal.  Gonorrhoea  con- 
fines itself  as  a  rule,  to  an  organ  which  it 
seeks  to  destroy.  Operations  for  gonorr- 
hoeal pehic  infections,  even  with  a  large 
amount  of  pus.  are  always  safe,  of  course, 
relatively  speaking;  recover}-  is  prompt  and 
without  peritoneal  reaction,  if  one  is  able  to 
remove  pus  pockets.  Crossen,  in  his  discussion 
of  Simpson's  paper  quoted  above,  says  that 
he  depends  on  two  things  in  his  ditt'erential 
diagnosis;  on  location  of  lesion  and  history 
of  case.  Where  location  is  tubal  and  the 
history  points  toward  gonorrhoea  the  case  may 
be  operated  upon  any  time  after  subsidence  of 
acute  symptoms.  Where  lesion  is  para- 
metritic and  history  points  to  puerperal 
septic  infection,  abdominal  operations  are 
dangerous  at  any  time. 

The  acute  state  of  these  infections,  whether 
parametritis,  caused  by  the  streptococcus, 
staphylococcus  or  pneumococcus  or  the  bacil- 
lus coli,  or  whether  a  salpyngitis  or  parame- 
tritis of  gonorrhoeal  origin,  I  have  treated  for 
years  simply  with  absolute  rest  in  bed  with 
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the  patient  lying  on  her  back  and  being  lifted 
with  care  onto  the  bed-pan,  and  with  ice, 
opium,  external  douches,  and  wet  packs  as 
needed.  No  meddlesome  treatment  is  given 
with  the  hope  of  killing  germs.  My  first  and 
only  vaginal  examination  is  careful  and  gentle, 
and  even  this  may  occasionally  start  trouble, 
giving  rise  to  a  return  of  chill  followed  by 
fever. 

This  negative  treatment  I  employ  not  only 
in  acute  gonorrhcra  or  puerperal  peh-ic  infec- 
tion, but  also  in  cases  of  septic  abortion  with 
retained  placenta.  My  rule  in  the  care  of 
septic  abortions  might  be  formulated  as 
follows:  The  course  of  treatment  is  the  re- 
verse of  what  ordinarily  is  accepted  as  pro- 
per, the  more  virulent  the  type  of  infection, 
the  less  aggressive  and  meddlesome  the  treat- 
ment; the  milder  the  type  of  uterine  infec- 
tion, or  in  the  entire  absence  of  infection, 
the  more  one  may  be  inclined  to  hasten  mat- 
ters by  emptying  the  uterus.  Some  years  ago 
Dr.  Ries  presented  a  paper  on  this  subject. 
It  was  to  the  amazement  of  some  of  his 
hearers  that  he  stated  that  he  would  leave  a 
foul-smelhng,  pus-laden  placenta  undisturb- 
ed and  get  good  results.  Since  then  I  have 
followed  this  line  of  treatment. 

The  other  type  of  pelvic  infection,  however 
rare,  still  to  be  considered  in  differential 
diagnosis,  is  the  descending  type,  which 
originates  by  blood  stream  or  contiguity. 
This  type  of  infection  is  best  elucidated  by 
a  case  I  had  occasion  to  observe  through  many 
years. 

About  1 8  years  ago  I  examined  a  girl  of 
8,  who  had  a  severe  pain  in  the  left  groin,  a 
tender  resistance  reaching  about  two  lingers' 
breadth  above  Poupart's  ligament,  and  a 
temperature  of  102  to  103°.  On  rectal 
exploration  a  parametria!  induration  could 
be  made  out.  The  history  of  the  case  stated, 
that  the  little  girl  wetted  herself  at  school 
and  sat  in  her  wet  clothes  all  day.  The  fever, 
pain,  tenderness,  and  mass  disappeared  in  the 
course  of  a  few  weeks.  A  blood  examination 
was  not  made.  The  patient  through  these 
years  complained  of  occasional  attacks  of 
pain.  About  a  half  a  year  ago  I  again  exam- 
ined her  per  rectum  and  found  evidences  of  an 
old  parametritis  with  the  uterus  more  or  less 


fixed  and  drawn  to  left  side.  The  parame- 
tritis obviously  was  a  blood  stream  infection 
from  bacillus  coli. 

Infections  by  contiguity  are  mostly  due  to 
appendicitis.  This  disease  often  produces 
the  most  extensive  perimetritis  with  tubal 
and  ovarian  complications.  We  have  all  had 
cases  of  this  type.  However,  it  is  often  diffi- 
cult to  ascertain  if  the  perityphhtic  inflamma- 
tion is  primary  or  secondary.  In  the  case  of 
a  patient  of  mine  this  difficulty  was  removed. 
She  had  appendicitis,  then  called  inflamma- 
tion of  the  bowels  by  the  old  family  physician, 
at  the  age  of  2.  After  marriage  22  years  later, 
the  old  focus  flared  up,  necessitating  operation. 

Findings  were  equal  to  those  of  the  most 
intense  ascending  infection.  The  traumatism, 
however,  caused  little  peritoneal  reaction,  in 
spite  of  complete  organization  of  adhesions, 
demonstrating  the  comparative  safety  of 
operations  after  descending  infection. 

Chome'  describes  a  peculiar  variety  of 
ovarian  infection,  which  I  would  classify  as 
descending;  a  non-puerperal  abscess  of  the 
ovary.  It  is  an  infection  of  the  ruptured 
follicle  of  the  ovary,  forming  an  abscess  of 
corpus  luteum  as  indicated  by  the  lining  of  the 
abscess  cavity  which  consists  of  luteinic 
membrane — and  by  the  intact  state  of  the 
remainder  of  the  ovary.  It  is  especially  in  con- 
nection with  adhesions  of  ovary  to  intestines 
that  this  abscess  occurs. 

The  usual  origin  of  tuberculosis  of  the  pelvic 
peritoneum,  tubes,  and  ovaries  is  by  descending 
infection.  Primary  tuberculosis  of  the  cervix  is 
very  rare.  Moore-  describes  a  case  of  primary 
tuberculosis  of  cervix.  He  attributes  the 
origin  to  infection  by  the  blood-stream,  to 
descending  extension  from  the  tubes  and 
ovaries,  or  to  coitus  with,  horribile  dictii, 
tubercular  sputum  as  a  lubricant.  Cars  tens* 
warns  against  removal  of  tubercular  tubes 
and  ovaries  in  young  women  when  operating 
for  tubercular  peritonitis,  as  tuberculosis 
of  the  peritoneum  is  a  descending  infection, 
i.e.,  of  systemic  origin,  and,  except  in  the  rare 
instance  stated,  does  not  come  from  the 
outside  through  tubes. 

•Arch.  mens,  d'  obst.  et  de  gyn^c,  Par.,  igig. 
2Surg.,  Gynec.  &  Obst.,  1919,  xxix,  i. 
3J.  Am.  M.  .\ss.,  igig. 
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SUMMARY 

I  wish  to  emphasize  the  following  points: 

1.  The  classification  of  pelvic  infections 
into  ascending  and  descending  is  not  merely 
academic  but  of  practical  value  for  better 
analysis  of  the  cases,  especially  with  regard  to 
prognosis. 

2.  Operations  for  descending  pelvic  infec- 
tions are  rarely  connected  with  grave  danger, 


once  the  infection  has  reached   the  quiescent 
or  elective  period. 

3.  One  should  seek  to  make  a  ditTerential 
diagnosis  in  the  ascending  type.  i.e..  between 
puerperal  and  gonorrhocal  infections,  before 
operation,  as  the  prognosis  depends  on  proper 
diagnosis. 

4.  Judicious  conservatism  is  productive  of 
best  results. 


IXTUSSUSCEPTIOX    RESULTING    FRO:\I    BEXIGX    TUIMOR    OF    THE 

IXTESTIXE 

Report  of  Three  C.^ses  ' 
By  .\.  MURAT  WILLIS,  M.D.,  F.A.C.S.,  Richmond,  Virgixi.\ 


FROM  the  standpoint  of  the  surgeon,  it 
is  usually  held  that  benign  tumors  of 
the  small  intestine  are  comparatively 
unimportant.  The  basis  for  this  view  exists 
in  the  infrequency  of  the  occurrence  of  such 
neoplasms  and  also  in  their  non-malignant  na- 
ture. How  seldom  benign  tumors  are  encoun- 
tered anywhere  in  the  gastro-intestinal  tract 
seems  illustrated  by  the  paper  of  King  (11), 
appearing  in  iqij,  in  which  it  is  stated  that  a 
careful  search  of  the  literature  enabled  the 
author  to  find  the  reports  of  only  118  cases  of 
benign  intestinal  tumors  where  the  diagnosis 
had  been  confirmed  histologically.  Among 
the  reports  collected  by  King  were  those  of 
17  adenomata,  and,  of  this  number,  only  5 
were  located  in  the  small  intestine.  It  has 
been  pointed  out  by  Rhodenburg  (15)  that 
King  was  too  conservative  in  the  selection  of 
cases  for  his  summary,  omitting  reported 
instances  of  lipomata.  myomata,  and  fibro- 
mata which  had  been  confirmed  histologically. 
The  same  criticism  seems  to  be  vahd  in  re- 
gard to  his  selection  of  adenomata,  as  will  be 
shown  later.  But,  although  wanting  in 
strict  accuracy,  King's  paper  serves  to  show 
that  the  occurrence  of  such  tumors  is  un- 
common in  the  experience  of  surgeons. 

Kasemeyer  (9)  has  emphasized  that  these 
so-called  benign  tumors  not  infrequently 
may  give  rise  to  serious  or  even  fatal  dis- 
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turbances.  A  profound  degree  of  anaemia  may 
result  from  the  constant  haemorrhage  following 
trauma  to  the  new-growth,  but  of  particular 
interest  in  this  connection  is  the  possibility  of 
intussusception  resulting  from  their  presence. 
During  the  past  10  years  in  my  private 
work,  it  has  been  my  fortune  to  encounter  one 
case  of  fibroma  and'  two  cases  of  adenoma  of 
the  small  intestine.  These  cases  are  inter- 
esting, not  only  because  of  their  compara- 
tive rarity,  but  also  because  in  all  3  patients  a 
condition  requiring  prompt  surgical  inter- 
vention existed;  namely,  an  intussusception. 
The  report  of  cases  is  as  follows: 

Case  i.  M.  W.,  female,  age  8.,  admitted  to 
Johnston- Willis  Sanatorium  on  September  q,  iqio. 
The  family  histon,-  is  negative.  The  patient  has 
never  been  healthy,  but  has  been  weak  and  under- 
nourished. For  the  past  2  years  she  has  suffered 
with  severe  abdominal  pain,  regurgitation  of  food, 
and  at  times  constipation.  For  72  hours  before 
admission  to  the  hospital  she  suffered  with  an 
attack  of  severe  abdominal  pain  accompanied  by 
nausea,  vomiting,  and  constipation.  On  admission, 
she  appeared  sick  and  to.Kic.  and  had  persistent 
vomiting.  Physical  examination  showed  a  weak, 
emaciated  child,  apparently  undernourished.  She 
had  tenderness  over  the  abdomen,  and  a  mass 
could  be  palpated  in  abdomen,  appro.ximately  in 
the  midline,  just  below  the  umbilicus,  and  about 
size  of  a  lemon.  A  diagnosis  of  intussusception  was 
made  and  operation  advised. 

The  abdomen  was  opened  through  a  right  rectus 
incision,    and   an   intusssusception   of    the   ileum, 
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which  was  impossible  to  reduce,  was  delivered. 
We  resected  i8  inches  of  the  small  bowel  up  to 
within  6  inches  of  the  ileoca-cal  valve,  removed  the 
gangrenous  bowel  en  masse,  and  did  an  end-to-end 
anastomosis.  On  opening  the  specimen  a  tumor  was 
found  at  the  apex  of  the  intussusceptum.  The 
patient  died  14  hours  later.    No  autopsy. 

Pathologieal  report.  The  tumor  was  globular  in 
shape  and  measured  about  2  centimeters  in  diameter. 
It  was  hard  and  smooth,  and  imbedded  in  the  se- 
rous coat.  Microscopic  e.\amination  showed  the 
tum'or  to  be  made  up  of  a  dense  fibrous  tissue. 
Diagnosis:    fibroma. 

Case  2.  W.  B.,  male,  age  16,  admitted  to  John- 
ston-Willis Sanatorium,  June  2q,  iqio.  The  family 
history  was  negative.  The  patient  has  always  been 
healthy,  except  that  for  several  years  he  has  been 
subject  to  attacks  of  abdominal  pain.  .\  year  before 
coming  under  our  care,  a  diagnosis  of  appendicitis 
was  made  and  the  appendix  removed;  without, 
however,  affording  relief  from  the  abdominal  pain. 
A  week  before  admission,  the  patient  suffered 
from  an  attack  of  abdominal  pain  of  unusual 
severity,  accompanied  by  nausea  and  vomiting. 
On  admission,  he  complained  only  of  general 
abdominal  tenderness.  Physical  examination  re- 
vealed a  strong,  well-nourished  boy,  apparently  in 
perfect  physical  condition;  a  three-inch  scar  over 
McBurney's  point;  slight  abdominal  distention  and 
general  tenderness  on  palpation. 

It  was  deemed  advisable  to  employ  expectant 
treatment  and  keep  the  patient  under  observation, 
in  the  hope  that  another  attack  of  pain  might  occur 
and  a  clue  be  obtained  as  to  the  cause.  Ten  days 
after  admission,  he  was  seized  with  severe  abdominal 
cramps.  Examination  revealed  a  mass  lying  across 
the  abdomen.  A  diagnosis  of  obstruction  was  made, 
and  operation  advised. 

The  abdomen  was  opened  through  a  right  rectus 
incision.  As  soon  as  the  peritoneum  was  incised,  a 
very  much  thickened  and  enlarged  small  bowel 
came  into  view.  The  mass  which  had  been  palpated 
previous  to  operation  was  delivered  outside  the 
wound  and  found  to  consist  of  an  invagination  of 
the  ileum,  at  least  3  feet  in  length.  The  intussuscep- 
tion was  easily  reduced,  revealing  the  presence  of  a 
tumor  about  the  size  of  a  pigeon's  egg  and  occupy- 
ing the  apex  of  the  intussusceptum.  Below  the 
tumor,  the  lumen  of  the  intestine  was  greatly  en- 
larged, the  walls  being  much  thickened  and  hyper- 
trophied,  giving  an  appearance  such  as  is  often 
seen  in  the  intestine  above  a  partial  chronic  ob- 
struction. Since,  however,  in  this  case  the  hyper- 
trophied  gut  lay  below  the  tumor,  its  occurrence 
could  only  be  explained  by  the  repeated  formation 
and  reduction  of  an  intussusception.  The  wall  of 
the  intestine  was  incised  at  the  site  of  the  tumor  and 
an  elliptical  portion  of  the  wall,  bearing  the  attach- 
ment of  the  tumor,  was  excised.  Microscopic 
diagnosis:    adenoma. 

Since  we  now  had  a  widely  dilated  portion  of 
intestine  lying  below  a  portion  of  normal  size,  the 


problem  was  presented:  how  to  prevent  the  recur- 
rence of  the  invagination.  This  was  solved  by 
reducing  the  caliber  of  the  dilated  gut  through  the 
introduction  of  several  rows  of  sutures  which  caused 
a  plication  of  the  wall. 

The  patient  reports  that  he  was  completely 
relieved  from  the  abdominal  symptoms  and  that  he 
is  in  excellent  health  o  years  subsequent  to  the 
operation. 

Case  3.  \.  K.,  female,  aged  7,  admitted  to 
Johnston-Willis  Sanatorium  on  April  6,  iqiQ.  The 
family  history  is  negative.  One  year  prior  to  ad- 
mission, the  patient  had  an  attack  of  abdominal 
pain  of  great  severity,  but  recovered  without  being 
seen  by  any  physician.  Three  weeks  ago,  a  similar 
attack  occurred,  lasting  several  hours.  Again,  no 
physician  was  called.  Three  hours  before  admission, 
while  playing  in  park,  the  patient  was  seized  with 
agonizing  abdominal  pain,  accompanied  by  nausea 
and  vomiting.  The  pain  was  so  sev-ere  that  the 
child  was  completely  prostrated.  Physical  examina- 
tion showed  a  mass,  several  inches  in  diameter 
and  about  a  foot  in  length,  extended  diagonally 
across  the  abdomen,  just  above  the  umbilicus.  A 
diagnosis  of  intussusception  was  made. 

Two  hours  after  admission,  the  condition  being 
unaltered,  operation  was  advised.  Through  a  mid- 
line incision,  the  mass  was  delivered  and  found  to 
consist  of  an  ileal  intussusception,  about  2  feet  in 
length.  The  invagination  was  reduced  with  great 
difhculty  and,  as  in  the  preceding  cases,  a  small, 
pedunculated  tumor  was  found  at  its  apex.  The 
serosa  over  the  attachment  of  the  tumor  presented 
a  puckered  appearance,  resembling  that  sometimes 
seen  in  the  skin  over  early  carcinoma  of  the  breast. 
For  this  reason,  it  was  deemed  wise  to  resect  about 
6  inches  of  the  small  intestine,  followed  by  end-to- 
end  anastomosis.  The  child  was  reported  fully 
recovered  8  months  after  operation. 

Pathological  report.  The  tumor  measured  2 
centimeters  in  length,  1  centimeter  in  thickness, 
and  I  centimeter  in  depth.  It  was  soft,  smooth, 
and  pinkish-gray  in  color,  and  it  was  attached  to  a 
small  portion  of  the  bowel  wall  by  a  pedicle  which 
measured  one-half  centimeter  in  length  and  one-half 
centimeter  in  thickness.  On  section  it  appeared  to  be 
lobulated  and  the  lobules  varied  in  size  from  a  pin- 
point to  a  pin-head.  Microscopic  section  (trans- 
verse) showed  the  tumor  to  have  a  gland-like 
structure,  not  unlike  that  seen  in  a  normal  mucosa. 
The  acini  were  lined  by  a  columnar  epithelium  and 
goblet  cells.  Some  of  the  acini  were  cystic  and  con- 
tained mucus.  There  was  a  connective-tissue 
stroma  between  the  gland-like  collections  of  epi- 
thelium. Near  the  pedicle  and  in  the  region  of  its 
attachment  to  the  bowel  wall  the  acini  suggested 
a  malignant  degeneration,  but  there  was  no  apparent 
invasion  of  the  bowel  wall.    Diagnosis;    adenoma. 

All  of  my  cases  were  in  children  from  7  to 
16  years  of  age.  Symptoms  of  recurring 
attacks  of  abdominal  pain,  extending  over  a 
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period  of  i  to  5  years,  occurred  in  all.  The 
tumor  was  in  the  ileum  in  everj'  instance. 
It  was  necessary  to  resect  the  bowel  in  two 
cases  of  acute  intussusception.  In  one  case, 
a  chronic  reducible  t\-pe.  plication  of  the 
bowel  was  all  that  was  necessar^^  Two  re- 
covered, one  died.  ^licroscopic  examination 
showed  one  to  be  a  fibroma  and  two  to  be 
adenomata. 

Summaries  of  the  reported  cases  of  fibro- 
mata of  the  intestine  have  been  made  by 
King  (11)  and  also  by  James  and  Sappington 
(8).  the  latter  authors  being  able  in  191 7  to 
collect  from  the  literature  the  reports  of  25 
cases  of  intestinal  fibroma.  Rhodenburg  (^15), 
in  April,  1919,  reported  two  more  cases  and 
another  has  been  reported  by  Henrichsen. 
I  have  been  particularly  interested,  however, 
in  the  adenomata  and  shall  confine  myself 
chiefly  to  a  discussion  of  this  tN^DC  of  tumor. 

As  has  already  been  mentioned.  King,  in 
191 7,  was  able  to  find  recorded  in  the  litera- 
ture the  reports  of  only  five  adenomata  of 
the  small  intestine,  and  in  only  two  of  these 
cases  was  the  tumor  accompanied  by  in- 
tussusception. On  the  other  hand.  Kase- 
meyer,  5  years  before  the  appearance  of 
King's  paper,  collected  the  reports  of  10  cases 
of  adenoma  of  the  small  intestine  complicated 
by  intestinal  invagination. 

In  addition,  I  have  been  able  to  find  the 
following  cases  of  adenoma  associated  with 
intussusception  reported,  which,  though  the 
diagnosis  was  confirmed  by  miscroscopic 
examination,  were  omitted  from  Kasemeyer's 
and  from  King's  summaries: 

Scudder  (i6):  Young  male  adult,  .\denoma  of  ileum 
accompanied  by  intussusception  and  volvulus.  Opera- 
tion.   Recover>-. 

Watts  (18):  Male,  age  24.  Multiple  adenomata;  recur- 
ring intussusception.  Operation.  Recovery-. 

Brataud  (i):  Female,  age  16.  Multiple  adenomata; 
recurring  intussusception.    Operation.    Recovery. 

One  paper,  containing  report  of  two  cases  by  Hart- 
mann  (6). 

Since  the  appearance  of  King's  paper, 
reports  of  the  following  cases  of  adenoma  of 
the  small  intestine  associated  with  intus- 
susception have  been  published: 

Keilty  (10):  Male,  age  23.  Adenoma  of  jejunum  with 
intussusception.   Succumbed. 

Ludlow  (13):  Young  male  adult.  Adenoma  of  jejunum 
with  intussusception.     Operation.     Recovery. 


So  far  as  I  have  been  able  to  ascertain, 
only  17  authenticated  cases  of  adenoma  of  the 
small  intestine  associated  with  intussusception 
have  been  reported.  The  addition  of  my  2 
cases  brings  the  total  number  to  lO- 

The  manner  in  which  the  intussusception  is 
produced  has  never  been  satisfactorily  ex- 
plained. The  view  which  seems  most  natural 
to  accept  is  that  the  body  of  the  tumor,  lying 
within  the  lumen  of  the  intestine  ofl'ers  an 
object  which  the  wave-like  contractions  of 
the  circular  muscle  can  grasp  and  force  on- 
ward, exactly  as  they  do  with  a  bolus  of  food. 
As  a  result  of  this  forcing  onward  of  the 
tumor,  traction  is  exerted  on  its  point  of  at- 
tachment, tending  to  pull  inward  and  down- 
ward this  part  of  the  intestinal  wall,  thus 
starting  an  intussusception,  which  is  increased 
by  the  subsequent  waves  of  peristalsis.  This 
method  of  formation  seems  to  have  been  dem- 
onstrated in  the  cases  reported  by  Fuchsig 
(4),  Smoler  (17).  Brataud  (i),  and  Watts  (18), 
where  milking  the  tumor  downward  caused  a 
depression  in  the  wall  of  the  gut  at  the  point 
of  the  tumor's  attachment  and,  later,  a  be- 
ginning invagination. 

Against  this  theory,  two  objections  have 
been  raised:  First,  in  a  certain  number  of 
cases  where  tumors  have  given  rise  to  in- 
tussusception, the  tumor  has  not  occupied  the 
apex  of  the  invagination.  This,  it  seems, 
to  me,  does  not  disprove  the  theory.  If  we 
accept  the  view  that  the  intussusception  is 
sometimes  formed  and  may  then  undergo 
spontaneous  reduction,  it  is  at  least  possible 
that  those  cases  where  moderately  large  tu- 
mors are  not  at  the  apex  of  the  intussuscep- 
tion represent  instances  where  the  process  of 
reduction  is  taking  place,  the  waves  of  re- 
versed peristalsis  having  seized  the  tumor 
and  carried  it  backward. 

On  the  other  hand,  those  cases  where  many 
small  tumors  are  accompanied  by  intussus- 
ception cannot  be  explained  by  this  "me- 
chanical'' theor>'.  Here  we  are  forced  to 
accept  the  explanation  of  some  abnormal 
"stimulus"  to  the  intestinal  wall.  Attempts 
have  been  made  to  explain  the  mode  of  action 
of  this  "stimulus."  but  one  is  forced  to  con- 
clude that  none  of  the  explanations  is  satis- 
facton,-.  Xothnagel  and  Morris  (9)  believe  that 
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a  spastic  contraction  of  a  portion  of  the  gut 
occurs  and  this  contracted  part  forms  a  fixed 
point,  the  intestine  immediately  below  being 
drawn  up  over  it,  forming  the  intussuscipiens, 
while  the  contracted  part  is  the  intussuscep- 
tum.  Peyer  (9)  and  Leichtenstern  (11)  hold, 
on  the  contrary,  that  the  essential  condition 
leading  to  intussusception  is  a  localized  par- 
alysis of  the  intestine;  the  paralyzed  part,  ac- 
cording to  Peyer,  forming  the  intussuscipiens; 
to  Leichtenstern,  the  intussusceptum. 

The  records  of  certain  surgical  clinics  also 
seem  to  indicate  that  adenoma  of  the  small 
intestine  necessitating  surgical  intervention 
is  rarely  encountered.  Thus,  King  states  that 
no  such  case  occurred  among  44,654  ab- 
dominal operations  at  the  Mayo  Clinic,  nor 
did  any  appear  in  the  records  of  the  abdominal 
operations  at  the  Charity  Hospital  of  New 
Orleans  "for  many  years  back,"  although 
about  10,000  operations  were  performed 
annually  at  this  institution. 

In  approximately  25,000  operations  at  the 
Boston  City  Hospital,  adenoma  of  the  small 
intestine  was  encountered  only  once,  and  was 
not  associated  with  intussusception. 

In  spite  of  this  evidence,  I  am  inclined  to 
suspect  that  adenomata  as  well  as  other 
benign  tumors  of  the  small  intestine  are  not 
so  extremely  uncommon.  When  one  reviews 
the  histories  of  practically  all  of  the  reported 
cases,  two  striking  features  are  to  be  observed : 
first,  the  patients  were  seriously  ill  when  they 
came  under  the  care  of  the  surgeon;  and,  sec- 
ond, there  is  good  reason  to  believe  that 
similar,  but  less  severe  disturbances  had  taken 
place  in  the  past  but  spontaneous  relief  had 
occurred.  This  latter  point  is  well  illustrated 
by  the  3  cases  I  have  reported.  In  all  of  them 
the  history  strongly  suggested  the  previous 
occurrence  of  intussusception,  and  the  ap- 
pearance of  the  intestine  at  operation  in  Case 
2  proved  that  such  an  occurrence  had  taken 
place. 

It  has  been  demonstrated  that  peduncu- 
lated tumors  may  be  torn  from  their  at- 
tachment (9),  and  I  believe  that  this  may  not 
be  very  uncommon.  It  seems  not  unlikely 
that  the  constant  pressure  and  tension  may 
cause  the  new-growth  to  atrophy  in  some 
cases;  while  in  still  others,  thev  mav  never 


attain  sufficient  size  to  cause  any  disturbance. 
Finally,  we  must  remember  the  possibility  of 
benign  tumors  undergoing  malignant  de- 
generation and  admit  that  a  certain  propor- 
tion of  intestinal  carcinomata  and  sarcomata 
may  have  originally  existed  as  adenomata  or 
myomata. 

It  does  not  seem  unreasonable,  therefore, 
to  assume  that  the  patients  who  are  critically 
ill,  whose  condition  is  such  as  to  demand  im- 
mediate surgical  intervention,  constitute  only 
a  small  proportion  of  the  cases  of  benign 
intestinal  tumor  and  the  possibility  arises 
that  a  certain  number  of  individuals  who 
suffer  from  recurring  attacks  of  abdominal 
pain  may  owe  these  s\Tnptoms  to  the  presence 
of  a  benign  tumor  of  the  intestine.  This  view 
is  strongly  supported  by  the  autopsy  records 
from  the  Boston  City  Hospital  which  were 
recently  communicated  to  me  through  the 
courtesy  of  F.  B.  Mallory.  In  a  total  of 
4.165  autopsies,  adenomata  of  the  small 
intestine  were  encountered  four  times,  giving 
an  incidence  of  almost  one  case  of  every 
thousand  that  came  to  autopsy.  Benign 
tumors  of  all  kinds  were  encountered  in 
eleven  instances. 

In  addition,  through  the  kindness  of  Drs. 
Wright  and  Richardson  of  the  Department  of 
Pathology  of  the  Massachusetts  General 
Hospital,  'Sir.  A.  M.  Bagusin  investigated  the 
records  of  3,327  autopsies  performed  at  that 
institution.  A  total  of  eight  benign  tumors  of 
the  small  intestine  was  encountered  in  this 
series,  but  only  one  adenoma. 

The  fact  that  my  own  cases  were  operated 
on  at  a  time  when  obstruction  due  to  intus- 
susception had  produced  a  serious  abdominal 
emergency,  indicates  that  tumors  of  the  small 
intestine  may  be  an  etiological  factor  in  the 
intussusception  of  young  children.  There  are 
several  reasons  for  overlooking  a  tumor  of  the 
small  intestine  when  operation  is  done  for 
the  resulting  intussusception. 

If  the  invaginated  gut  is  reducible,  and  re- 
section not  advisable,  a  small  tumor  pro- 
jecting into  the  lumen  may  easily  escape 
detection,  owing  to  the  oedema  and  infiltra- 
tion of  the  intestinal  wall. 

It  is  also  reasonable  to  assume  that  a  pe- 
dunculated tumor  occupying  the  tip  of  the 
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invaginated  gut,  and  therefore  the  zone  of 
great  ischsmia,  would  be  destroyed  by 
gangrene  in  many  cases,  while  the  gut  with 
its  nutrition  less  impaired  might  regain  its 
normal  vitality  after  reduction  of  the  in- 
tussusception and  the  application  of  moist 
heat. 

Operations  for  intussusception  in  young 
children  are  often  grave  emergencies  and  the 
surgeon  is  chiefly  concerned  in  making  a  de- 
cision between  simple  reduction  and  excision 
of  the  invaginated  gut.  It  is  reasonable  to 
assume  that  many  specimens  of  intestine 
removed  at  operation  for  intussusception,  if 
carefully  studied,  will  show  the  remains  of  a 
tumor,  spontaneously  destroyed  by  inter- 
ference with  its  vascular  supply. 

This  hypothesis  is  not  submitted  as  an 
explanation  of  all  cases  of  intussusception  in 
children.  More  and  better  study  is  necessary 
to  determine  the  relationship  between  tumor 
and  invagination. 

CONCLUSIONS 

In  conclusion,  the  following  points  seem  to 
deserve  especial  emphasis: 

1.  The  possibihty,  or  indeed,  the  probabil- 
ity exists  that  benign  tumors  of  the  small 
intestine  are  of  more  frequent  occurrence 
than  the  number  of  cases  reported  from 
surgical  clinics  would  lead  one  to  suspect. 

2.  There  is  no  reason  to  believe  that  the 
material  from  the  Boston  institutions  is 
unique  and  that  Bostonians  suffer  from  benign 


intestinal  tumor  more  than  persons  in  other 
localities.  Accepting  this,  we  face  the  striking 
fact  that  approximately  one  person  in  every 
1,500  coming  to  autopsy  shows  the  presence 
of  adenoma  of  the  small  intestine.  Even  more 
striking  is  the  fact  that  in  the  7,492  autopsies, 
benign  tumors  of  the  small  intestine  were 
encountered  19  times,  so  that  we  have  an 
incidence  of  nearly  one  to  every  400  autopsies. 
3.  In  considering  the  few  cases  of  adenoma 
that  have  been  reported  by  surgeons,  it  must 
be  remembered  that  many  of  the  so-called 
"polyps"'  are  adenomatous  in  structure,  but 
cannot  be  included  because  of  the  failure  to 
make  a  histological  examination  of  the 
tumor. 
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SOME   PLASTIC   OPERATIONS   ON   THE   RECTUM 

By  HARVEY  B.  STONE,  M.D.,  F.A.C.S.,  Baltimore 


THIS  article  is  written  to  present,  as  briefly 
as  possible,  four  operative  procedures   for 
the    correction     of     rectal    conditions     of 
various  types.  Descriptions  of  some  of  them  have 
been  published  before  but  are  again  described 
because  they  seem  worthy  of  further  notice. 

I.  In  a  certain  number  of  cases  following 
Whitehead  operations  for  haemorrhoids,  the 
mucocutaneous  margin  instead  of  being  within 
the  anal  canal  is  externalized;  that  is,  a  ring  of 
everted  mucosa  extends  around  the  anus.  This 
probably  results  from  the  neglect  of  a  pre- 
caution emphasized  by  Whitehead  himself;  the 
careful  preservation  of  all  skin  so  that  the  mucosa 
will  not  be  pulled  clown  and  outside  the  sphincter 
in  order  to  make  the  repair  suture  at  the  end  of 
the  operation.  When  such  a  condition  exists 
there  is  a  constant  moisture  about  the  anus, 
with  erosion  of  the  everted  mucosa,  pain,  and 
bleeding.  To  correct  it  the  following  plan  has 
been  successful. 

With  the  patient  in  the  perineal  position,  two 
V-shaped  incisions  in  the  skin  on  each  side  of  the 
anus  are  made.  The  angle  of  the  V  is  placed 
about  over  each  ischial  tuberosity  and  one  arm 
runs  forward  toward  the  center  point  of  the 
perineum  and  the  other  back  toward  the  tip  of 
coccyx.  These  incisions,  however,  are  not  carried 
across  the  midline  either  anterior  or  posterior  to 
the  anus,  but  end  about  i  inch  lateral  to  the  mid- 
hne  on  each  side.  The  flap  of  skin  enclosed 
between  the  V  on  each  side  is  loosened  up  but 
not  extensively  undermined,  and  is  pushed 
medianward  toward  the  anal  margin.  The  outer 
edges  of  the  V  incisions  are  then  sutured  to  each 
other,  converting  the  V  into  a  Y  and  crowding 
the  enclosed  skin  area  toward  the  anus  and 
holding  it  there. 

The  faulty  mucocutaneous  margin  is  then 
divided  by  a  circular  incision,  the  mucosa  dis- 
sected upward  into  the  anal  canal  until  a  cufiE 
of  it  is  freed  all  around,  and  this  ens'  then  am- 
putated. The  mobilized  skin  edge  is  then  sutured 
to  this  shortened  mucosa,  pulling  it  well  up  into 
the  anal  canal.    In  short,  this  part  of  the  opera- 


tion is  simply  a  repetition  of  the  original  White- 
head, with  a  mobilized  and  sufficient  skin  margin 
to  repair  the  fault  of  the  first  operaton  (Fig.  i). 

2.  In  certain  special  types  of  stricture  of  the 
rectum,  an  application  of  the  principle  of  the 
Heinecke-Mickulicz  p\'loroplasty  is  helpful.  These 
strictures  are  of  the  diaphragm  type;  that  is, 
firm,  with  small  lumen,  but  narrow,  and  annular 
in  their  involvement  of  the  long  axis  of  the 
bowel.  The  stricture  is  incised  in  the  posterior 
midline  down  to  its  base,  and  the  superior  and 
inferior  edges  of  the  incision  are  sutured  to  each 
other,  so  that  the  line  of  repair  runs  transverse 
to  the  long  axis  of  the  bowel.  After  having  em- 
ployed this  measure  several  times,  I  found  that 
it  had  already  been  described  by  Arthur  Dean 
Bevan,  in  the  Surgical  Clinics  of  Chicago,  in  191 7. 

3.  In  tubular  strictures  of  the  rectum,  occur- 
ring in  the  lower  4  inches  of  the  bowel  in  multi- 
parous  women,  the  utilization  of  part  of  the 
voluminous  vaginal  mucosa  as  a  transplant  into 
the  rectum  has  been  tried.  This  has  been  done 
only  when  long-continued  dilatations  have  failed 
to  give  relief,  and  where  the  Wassermann  test 
has  been  for  a  long  time  negative.  The  posterior 
vaginal  wall  is  incised  longitudinally  in  the  mid- 
line, exposing  the  strictured  rectum  from  in 
front.  Some  of  the  scar  tissue  about  the  rectum 
is  dissected  away,  and  then  it  is  incised  longitu- 
dinally in  the  anterior  midline.  The  edges  of  the 
vaginal  incision  are  sutured  to  the  corresponding 
edges  of  the  rectal  mucosa,  thus  forming  a  recto- 
vaginal fistula,  then  on  each  side  of  this  fistula  a 
flap  of  vaginal  mucosa  about  an  inch  wide  is 
outHned,  and  its  outer  edge  dissected  up,  leaving 
the  inner  portion  about  the  rectovesical  fistula 
still  attached.  The  freed  outer  edges  of  these 
two  flaps  are  turned  over  toward  each  other,  and 
sutured  together  in  the  midline,  thus  causing 
the  flaps  to  fold  over  and  face  downward  toward 
the  rectum.  The  remaining  vaginal  mucosa  is 
then  brought  together  over  these  reversed  flaps, 
burying  them  in  the  rectum,  and  the  posterior 
vaginal  wall  is  repaired.  This  procedure  im- 
plants two,  inch  wide  strips  of  mucosa  in  the  rec- 
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Fig.  I.     Incisions  and  sutures  for  repair  of  faulty  Whitehead  operations  with  everted  mucous  membrane. 


Fig.  2.     .\  sagittal  section  showing  t\T>e  of  stricture  in  which  vaginal  mucosa 
may  be  utilized. 
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Fig.  3.     In:ision  in  midline  of  posterior  vaginal  wall. 


I'ig.  4.     Incision  carried  through  anterior  wall  of  rec- 
tum, dividing  stricture. 
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Fig.  5.     Suture  of  rectal  and  vaginal  margins  and  outline 
of  vaginal  flap. 


Fig.  6.     Freeing  of  edges  of  vaginal  flap. 
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Fig.  7.     Outer  edges  oi  vaginal  flap  suturc-tl  together 
across  the  midline. 


Fig.  8.     Repair  of  posterior  vaginal  wall 


lum    and  widens   ihe    stricture   very  materially 
(Figs.  2,  3,  4,  5,  6,  7,  and  8). 

4.  With  the  collaboration  of  Hugh  H.  Young, 
an  operation  has  been  devised  for  the  correction 
of  recto-urethral  fistula  in  the  male.  Case  re- 
ports with  details  of  a  number  of  such  operations 
have  been  published  elsewhere.  In  this  paper  only 
an  outline  of  the  method  will  be  given.  The  first 
step  is  the  establishment  of  urinary  drainage  by 
a  suprapubic  cystostomy.  Then  a  midline  in- 
cision in  the  perineum,  begun  at  the  midpoint 
of  the  perineum,  is  carried  backward  to  the 
anterior  anal  margin,  and  then  about  the  anus 
at  the  mucocutaneous  junction.  The  bowel  is 
then  dissected  upward  as  in  a  Whitehead  opera- 
tion, and  the  sphincter  divided  in  the  midline 
anteriorly.  The  incision  permits  the  exposure 
of  the  deep  urethra  through  the  perineum  and  the 
mobilization  of  the  rectum,   which  is  dissected 


loose  all  around,  to  a  jioint  well  above  the  en- 
trance into  the  bowel  of  the  fistula.  This  dissec- 
tion, of  course,  divides  the  fistula.  The  urethral 
orifice  of  the  fistula  is  now  closed  by  sutures 
placed  over  a  sound.  The  bowel  is  brought  down 
until  the  rectal  orifice  of  the  fistula  is  drawn  out- 
side the  skin  level  and  fi.xed  in  this  position  by 
stay  sutures.  The  perineum  is  reconstructed  by 
drawing  the  muscles  together  and  the  sj)hincter 
is  repaired.  The  distal  extremity  of  bowel, 
bearing  the  fistula,  is  amputated,  and  the  stump 
of  proximal  bowel  sutured  to  the  anal  skin  as  in 
Whitehead  repair.  The  perineal  incision  is  also 
closed.  The  advantages  of  this  operation  are 
direct  closure  of  the  urethral  orifice,  the  complete 
removal  of  the  fistulous  area  of  rectum,  the 
interposition  of  perineal  structures  bet  ween  rectum 
and  urethra,  and  the  temporary  diversion  of  the 
urine.    It  has  proved  very  successful  in  practice. 
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A   NEW   AND    EFFICIENT   METHOD    FOR   THE   USE    OF   WIRE 
IN     SURGERY    OF    THE    BONES 

By  JAMES  M.  NEFK,  M.D.,  F.A.C.S.,  and  JOHN  G.  O'MALLEY,  M.IJ..  Chicago 


THE  use  of  wire  in  surgery  of  the  bones  has  a 
limited  field  but  that  it  has  a  very  definite 
place,  in  which  no  other  method  is  pract- 
icable, must  be  admitted  by  all  surgeons.  TJuring 
our  service  with  the  British  army  in  France  in 
1915,  we  evolved  a  method  which  we  believe  to 
be  new  and  original  with  us  and,  furthermore, 
cannot  be  improved  upon.  As  regards  the  indica- 
tions for  the  use  of  wire,  they  are  practically 
unlimited  but  those  which  we  have  encountered 
may  be  summarized  as  follows: 

I.  The  holding  of  any  small  fragment  in  ap- 
position with  a  larger  fragment  where  it  cannot 
be  done  by  the  closed  method;  for  instance, 
(a)  a  short  lower  end  of  the  radius  displaced  for- 
ward and  upward  where  the  flexors  act  strongly 
and  overcome  the  extensors;  (b)  the  holding  in 
place  of  certain  bone  transplants  so  that  they  will 
remain  in  strong  and  accurate  apposition — 
something  that  cannot  be  done  in  the  majority  of 
cases  with  kangaroo  tendon,  or  chromicized 
catgut;  (c)  the  holding  in  position  of  bone  frag- 
ments in  comminuted  fractures  such  as  of  the 
lower  end  of  the  humerus,  where  it  is  essential 
that  these  fragments  be  held  in  place  and  remain 
so  until  union  takes  place;  (d)  fractures  of  the 
lower  jaw  where  the  fragments  will  not  remain  in 
place  and  where  it  is  inadvisable  for  certain  rea- 
sons to  use  an  interdental  splint;  (e)  in  oblique 
fractures  of  the  clavicle  where  a  plate  cannot  be 
easily  and  safely  applied;  (f)  in  fractures  of  the 
patella  and  the  olecranon  process  of  the  ulna. 

These  indications  have  come  to  our  attention, 
but  the  method  may  be  elaborated  to  cover  any 
number  of  conditions  which  may  arise  in  the 
practice  of  bone  surgery.  We  do  not  advocate 
it  in  fractures  of  the  long  bones,  where  very  strong 
support  is  needed  to  hold  the  fragments  in  appo- 
sition, as  in  the  shaft  of  the  humerus,  femur, 
tibia,  or  both  bones  of  the  forearm.  In  these  we 
are  firm  advocates  of  the  use  of  the  Lane  plate 
applied  after  Lane's  "no-hand  contact"  method. 
We  make  this  assertion  after  an  enormous 
experience  in  both  military  surgery  in  France  and 
civil  surgery  here.  In  the  above  indications,  we 
refer  only  to  simple  fractures,  but  the  wiring 
process,  which  will  be  described  later  may  be 
used  in  many  compound  fractures  where  slight 
support  is  indicated. 


Now,  as  regards  the  technique  of  our  method 
which  was  evolved  by  us  in  France  in  1015:  Let 
us  take  as  a  typical  example  for  illustration  a 
fracture  of  the  lower  end  of  the  radius,  produced 
by  falling  on  the  back  of  the  hand  and  in  which 
the  plane  of  fracture  is  from  behind  forward  and 
upward  with  a  displacement  of  the  small  lower 
fragment  in  the  same  direction  (see  Case  B). 
In  such  cases  it  is  impossible  to  hold  the  lower 
fragment  in  position  by  the  closed  method 
because  of  the  strong  flexor  tendon  pull.  The 
technique  of  the  operation  is  extremely  simple. 
We  follow  Lane's  method  throughout,  as  we  do 
in  all  bone  and  joint  operations;  that  is,  the 
fingers  do  not  enter  the  wound  and  all  instru- 
ments and  sutures  introduced  into  the  open 
wound  are  not  touched  by  even  the  gloved  hands 
of  the  nurse  or  surgeons. 

An  incision  is  made  over  the  outer  side  of  the 
lower  end  of  the  radius  parallel  to  the  long  axis 
of  the  shaft.  Wound  towels  are  sutured  to  the 
margins  of  the  skin,  and  the  tendons  of  the 
extensor  brevis  pollicis,  extensor  carpi  radialis 
longior  and  brevior  are  e.xposed  and  retracted. 
This  brings  us  down  to  the  bone,  both  proximal 
and  distal  to  the  fracture  (Fig.  i).  A  periosteo- 
tome  is  now  used  to  clear  the  surfaces  of  the  bone 
at  the  site  of  fracture  and  all  structures  are 
retracted.  With  a  medium  sized  lion  jawed 
forceps  the  lower  fragment  is  brought  into  abso- 
lutely accurate  approximation  with  the  shaft  and 
held  there  by  another  lion  jawed  forceps,  which 
firmly  grasps  both  fragments.  An  ordinary  bone 
drill  is  now  used  to  drill  through  both  fragments 
at  their  point  of  greatest  density  (see  Fig.  2). 
A  silver  or  copper  wire  of  proper  gauge,  which  has 
been  previously  prepared  (to  be  described  later), 
is  passed  through  the  drill  holes  of  both  bones, 
brought  out  to  the  surface  and  caught  by  forceps 
at  each  end.  The  wire  is  now  drawn  taut  in 
opposite  directions  so  as  to  hold  the  fragments 
firmly  in  accurate  apposition.  This  is  done  by 
having  an  assistant  make  traction  on  one  end  of 
the  wire  while  the  operator  does  likewise  with  the 
other,  as  will  be  seen  by  illustration  (Fig.  2).  This 
procedure  brings  the  terminal  portions  of  the  wire 
in  lateral  and  parallel  contact  with  each  other. 
Over  the  adjacent  parallel  wires  a  small  cjuantity 
of  liquefied  zinc  chloride  is  applied  with  any  kind 
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Fig.  I.  Incision  to  bone,  show- 
ing fracture  and  extensor  ten- 
dons. 

Fig.  2.  Fragments  held  in 
place,  with  drill  going  through 
bone  at  point  of  greatest  den- 
sity. 

Fig.  3.  Fragments  in  place 
with  wire  through  drill  hole 
ready  for  soldering.  Insert  A. 
Fragments  united  with  soldered 
wire  in  place. 
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Fig.  4.  Case  A.  Before  operation.  Internal  condyle 
shows,  but  e.xternal  condj-le  is  not  present  in  roentgen- 
ograph. 

Fig.  5.  Case  .\.  After  operation  with  condyles  united 
by  soldered  silver  loops.  Condyles  united  to  shaft  by  Y 
Lane  plate. 

of  metal  applicator,  such  as  an  ordinar\-  hsemo- 
stat.  An  ordinary  tinner's  soldering  iron  prop- 
erly prepared  (to  be  described  later)  is  used  by 
the  operator  for  the  purpose  of  picking  up  a  small 
drop  of  electrician's  solder  and,  while  proper 
tension  is  exerted  by  operator  and  assistant  in 
pulling  the  ends  in  opposite  directions,  the  adja- 
cent parallel  portions  of  the  wire  are  soldered 
together  by  merely  running  the  tip  of  the  iron 
carrying  the  molten  solder  over  them  (Fig.  3). 

This  procedure  requires  but  a  moment  and, 
when  finished,  we  have  a  complete  circular  band 
of  metal  firmly  uniting  the  fragments  in  perfect 
apposition,  with  no  possibility  of  ever  loosening 
or  breaking.  With  an  ordinary  bone-cutting  for- 
ceps the  unused  part  of  the  wire  on  each  side  of 
the  soldered  portion  is  now  cut  flush  with  the 
band  uniting  the  fragments  (Fig.  3,  insert  a). 

As  formerly  used  the  wire  was  twisted  upon 
itself,  cut  off,  and  the  ends  turned  down.  During 
this  extremely  unmechanical  procedure  the  wire 
was  very  often  broken  during  the  twisting  or 
turning  process.  There  was  always  an  awkward 
end  to  deal  with  and  there  was  no  assurance  of 
the  wire  maintaining  its  original  tension  over  any 
period  of  time. 

With  the  new  process  described  above,  the  wire 
band  remains  forever  at  the  original  tension  at 
which  it  was  soldered,  there  is  no  possibility  of 
breakage  during  the  S3ldering  process,  and  there 
are  no  awkward  ends  to  deal  with.  In  other 
words,  we  have  a  continuous  metallic  band  which 
maintains  its  original  tension  indefinitely,  a 
smooth  surface  at  the  site  of  union,  no  irritation 
from  the  twisted  ends,  no  possibility  of  breakage 


at  any  time  and  the  assurance  of  complete  asepsis 
]iroduced  by  the  heat  of  the  "iron." 

We  consider  the  method  ideal  in  every  respect 
and  by  its  elaboration  should  open  a  new  field  in 
bone  surgery. 

PREP.\R.\TIOX  OF  THE  SOLDERING  IRON 

.\n  ordinary  tinner's  soldering  iron  cf  medium 
size  is  used.  With  a  coarse  file  the  four  surfaces 
of  the  iron  are  filed  down  to  a  point  so  that  the 
copper  presents  a  bright  glistening  surface.  It  is 
now  heated  in  the  blue  flame  of  a  gas  stove,  or 
Bunsen  burner  to  a  temperature  where  if  will  melt 
the  solder  upon  contact.  The  tip  and  one-half  or 
three-quarters  of  an  inch  of  the  four  surfaces  are 
now  dipped  into  zinc  chloride  crystals  and  then 
brought  into  contact  with  soft  electrician's  solder. 
This  will  tin  the  soldering  iron.  In  other  words, 
the  solder  will  adhere  as  a  thin  f  Im  to  the  sides 
and  tip  of  the  iron.  It  is  now  ready  for  use  in 
the  operation. 

PREPAR.A.TION  OF  THE  WIRE 

As  stated  before,  either  silver  or  copper  wire 
may  be  used.  The  gauge  of  the  wire  will  depend 
upon  the  size  of  the  bone  and  the  tension  that 
must  be  used  to  hold  the  fragments  in  apposition. 
The  wire  is  drawn  straight  by  traction  on  each 
end  and  passed  through  the  blue  flame  of  a  gas 
stove  or  Bunsen  burner  in  order  to  burn  off'  any 
grease  that  may  be  present.  While  it  is  kept  on 
tension  it  is  rubbed  over  with  liquefied  zinc 
chloride  on  an  applicator.  The  prepared  and 
heated  soldering  iron  carrying  a  small  drop  of 
solder  is  now  passed  over  the  entire  length  of  the 
wire  and  around  its  circumference.  This  will 
cause  a  thin  film  of  solder  to  adhere  to  the  wire  as 
it  did  to  the  iron.  While  wire  and  solder  are  still 
hot  they  may  be  wiped  off  with  clean  dry  gauze 
to  carry  away  any  excess  of  solder  and  leave  a 
smooth  surface.  The  wire  is  now  ready  for  opera- 
lion  but  should  be  boiled  with  the  instruments 
before  being  used. 

The  iron  is  used  during  the  operation  by 
wrapping  the  handle  in  a  sterile  towel  as  in  the 
use  of  the  Paquelin  cautery. 

Two  cases  are  reported  to  illustrate  the  efficacy 
of  the  method. 

Case  A.  Male,  age  47,  tripped  and  fell  February  23, 
igi8.  striking  on  the  right  elbow.  In  attempting  to  arise 
he  again  fell  upon  the  same  elbow.  The  arm  and  forearm 
were  put  in  cast  and  nothing  further  done  until  the  case 
came  to  our  attention.  March  12,  1Q18.  .\t  that  time  the 
elbow  was  greatly  swollen  and  painful  with  a  definite  false 
point  of  motion  about  2  inches  above  the  olecranon. 
X-ray  findings:  transverse  fracture  of  the  shaft  of  the 
humerus    2    inches   above   the   articular   surface,   with   a 
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FiK.  6. 


FiS- 


Fi.'.  8. 


Fig.  9. 


Fig.  6.  Case  B.  Before  oiK-ration, after  attempts  at  re- 
duction had  failed. 

Fig.  7.  Case  B.  Lateral  view  after  operalion,  wire 
holding  fragments  in  place. 


Fig.  10. 

Fig.  8.    Case  B.     .Anteroposterior  view  after  operation. 
Fig.  g.     Case  B.     Lateral  view  3  weeks  after  operation, 
showing  perfect  union  with  wire  in  place. 

F'ig.  10.    .Vnteroposterior  view  3  weeks  after  operation. 


vertical  fracture  into  the  joint  separating  the  condyles. 
The  external  condyle  was  not  visible  in  the  roentgenogram 

(Fig-  4»- 

Operalion,  March  /_;,  igiS.  Lane's  technicjue  followed 
througliout.  .\  vertical  incision  was  made  over  the  pos- 
terior aspect  of  the  arm,  elbow,  and  forearm  down  to  the 
bones.  The  X-ray  findings  were  confirmed,  that  is,  we 
found  a  transverse  fracture  of  the  shaft  with  a  vertical 
fracture  into  the  joint,  splitting  and  separating  the  con- 
dyles. The  internal  cond\'lc  was  rotated  inward  and  was 
readily  brought  into  place.  The  e.xternal  condyle  was  not 
to  be  seen,  but  upon  opening  the  capsule  of  the  joint  it 
was  found  to  ha\'c  rotated  downward,  presenting  the 
articular  surface  upward.  This  was  now  brought  into 
position  by  the  side  of  the  internal  condyle.  By  means  of 
three  holes  drilled  through  both  condyles,  silver  wires  were 
passed  through,  drawn  taut  and  soldered,  holding  the 
condyles  in  firm  apposition.  The  condylar  portion  of  the 
lower  end  of  the  humerus  was  now  secured  to  the  shaft  by 
means  of  a  V-sha])ed  Lane  plate,  the  limb  of  the  V  being 
screwed  to  the  shaft  of  the  humerus  and  each  lateral  arm 
to  the  internal  and  external  condyle  respectively  (Fig.  5). 


The  ulnar  nerve  was  protected  throughout  by  being  care- 
fully drawn  aside  after  its  isolation.  Xo  drainage  was 
used  and  the  skin  was  closed  by  catgut  suture.  .\  plaster- 
of-Paris  cast  was  applied,  and  the  arm  put  up  at  an  So 
degree  angle.  Union  was  firm  and  complete  7  weeks  after 
operation  when  great  callus  formation  showed  in  the  roent- 
genograph. In  order  to  secure  proper  function  in  the 
elbow-joint,  this  callus  was  removed  and  a  piece  of  the 
superficial  triceps  aponeurosis  was  interposed  between  the 
articular  surfaces  of  the  humerus,  ulna,  and  radius.  .\t 
the  time  of  last  operation  the  plate  and  wires  were  removed. 
Case  B.  Male,  age  iS;  while  playing  football  Decem- 
ber 2,  igig,  was  thrown  to  the  ground,  falling  backward. 
In  attempting  to  save  himself  he  placed  his  right  arm  back 
of  him  and  fell  with  the  dorsal  surface  of  the  hand  striking 
the  ground.  Patient  suffered  great  pain  at  the  time,  and 
the  wrist  began  to  swell  immediately.  He  was  taken  to  a 
hospital  where,  two  days  later,  an  attempt  was  made  to 
reduce  the  fracture.  This  and  two  succeeding  attempts 
under  general  anxsthesia  were  unsuccessful  in  holding  the 
fragments  in  position.  He  was  then  brought  to  Chicago 
where  roentgenogram  showed  a  fracture  of  the  lower  end 
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of  llif  radius  wilh  the  lower  fragment  displaced  forward 
and  upward  (Fig.  6).  Another  attempt  was  made  to 
reduce  the  fracture  and  hold  the  fragments  in  apposition 
with  the  closed  method.    This  was  not  successful. 

Ofxrtilit'ii.  December  6.  n)ii).  Lane's  technique  followed 
throughout.  An  incision  two  and  one-half  inches  long  was 
made  over  the  outer  surface  of  the  lower  end  of  the  radius, 
the  e.xtensor  longus  poUicis.  extensor  carpi  radialis  longior 
and  brevior  tendons  exposed  and  retracted,  and  the  fracture 
brought  into  \iew.  The  fragments  were  now  brouglit  into 
apposition  b\'  means  of  a  lion  jawed  forceps  and  held  there 
while,  with  an  ordinary  bone  drill  of  small  caliber,  a  hole 
was  bored  through  both  fragments  at  the  point  of  greatest 


dcnsit\'.  The  pre\iously  prepared  silver  wire  was  then 
passed  through,  drawn  taut  and  soldered,  after  the  manner 
described  in  the  technique.  Roentgenographs  were  taken 
immediately,  showing  fragments  held  in  perfect  apposi- 
tion (Figs.  7  and  8). 

The  wound  was  closed  in  the  usual  way,  catgut  being 
used  in  the  skin  and  a  posterior  cast  applied.  The  ])atient 
made  an  uneventful  recovery  and  at  the  end  of  3  weeks, 
the  cast  was  removed.  The  skin  suture  had  absorbed,  the 
wound  healed  by  primary  union,  and  passive  motion  was 
begun.  Roentgenograms  taken  3  weeks  after  operation 
show  the  wire  in  position,  the  fragments  in  perfect  apposi- 
tion, and  union  perfect  (Figs,  q  and  10). 


A  MODIFICATION  OF  THE  USUAL  METHOD  OF  PERFORMING 

PUBIOTOMY  ' 

By  henry  JELLETT,  M.D.,  F.R.C.P.I.,  Dublin.  Irel.^nd 

Late  Master,  Rotunda  Hospital 


UP  to  the  present  time  two  methods  of  per- 
forming pubiotomy  have  been  described 
and  are  in  common  use:  The  semi-open 
method  of  Doederlein,  and  the  subcutaneous 
method  of  Bumm.  Each  of  these  possesses 
certain  advantages  and  disadvantages.  In  the 
Doederlein  method,  the  bladder  is  separated  by 


the  finger  from  the  back  of  the  pubic  bone  after 
first  making  a  small  incision  above  the  bone  to 
admit  the  finger.  In  this  way  injury  to  the 
bladder  by  the  needle  is  avoided,  but  at  the 
same  time  a  large  area  is  opened  behind  the 
bone  in  which  blood  may  collect  and  infection 
subsequently  occur.  In  the  Bumm  method,  on 
the  other  hand,  the  needle  is  passed  upward 
from  below  under  the  guidance  of  a  linger  in  the 
vagina.  There  is  no  incision  made  in  the  skin 
and  no  separation  of  the  bladder  from  the  bone 
and  consequently  there  is  less  risk  of  infection. 


Fig.  I.  Section  through  the  pelvis  passing  through  the 
usual  site  at  which  the  pubic  bone  is  divided  (Liepmann). 
A,  Line  of  section;  B.  cut  surface  of  pubic  bone;  C. 
bladder;  D.  uterus;  E.  pointer  in  urethra. 


Fig.  2.  Diagram  to  show  the  manner  in  which  the  guid- 
ing finger  in  the  vagina  can  push  the  bladder  into  the  track 
of  the  needle. 


'The  following  is  a  short  addendum  to  an  article  on  "The  Radical  Cure  of  Pelvic  Deformity"  which  appeared  in  Scrgerv,  Gvxecologv 

AND  Obstetrics,  for  .\ugust  .igig,  117. 
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.  Fig-  3- 
tion. 


The  passage  of  the  needle  in  the  modified  opera- 


There  is,  ho\ve\'er,  a  considerable  risli  of  injur- 
ing the  bladder  with  the  needle. 

The  ease  with  which  the  bladder  can  be  pene- 
trated by  a  needle  passed  upward  from  below 
can  be  seen  if  the  relations  of  the  bladder  and  bone 
are  examined  in  Figure  i,  while  the  diagram  in 
Figure  2  shows  very  plainly  the  manner  in  which 
the  guiding  finger  in  the  vagina  may  actually 
push  the  bladder  forward  in  the  direct  path  of 
the  needle.  It  may  be  said  that,  if  the  needle  is 
kept  between  the  periosteum  and  the  bone,  it 
cannot  enter  the  bladder.  This  is,  of  course, 
true,  but  it  is  impossible  to  construct  a  needle 
with  such  a  curve  as  to  enable  it  to  keep  within 
the  periosteum  as  the  upper  surface  of  the  bone 
is  reached,  even  if  it  has  done  so  all  along  the 
posterior  surface.  The  upper  part  of  the  bone  is 
the  danger  point,  and  the  danger  is  exaggerated 
by  the  guiding  linger  in  the  vagina. 

Accordingly,  I  have  for  the  past  few  months 
been  in  the  habit  of  performing  a  slight  modifi- 
cation of  the  Doederlein  operation,  as  follows: 

A  small  incision  is  made  in  the  skin  and  fat  di- 
rectly above  the  point  of  proposed  entry  of  the 
needle.  This  incision  is  carried  down  to  the  bone, 
and  the  periosteum  is  cut  through  where  it  passes 
off  the  upper  surface  on  to  the  posterior  surface. 
The  point  of  the  blunt  Doederlein  needle  is  then 
pushed    through    this    opening    and    downward 


the   correct   track  of   the 


beneath  the  periosteum  (Fig. 3).  The  finger  is  only 
[jassed  into  the  vagina,  as  a  guide,  as  the  needle 
reaches  the  lower  edge  of  the  bone,  and  even 
then  it  is  not  essential  (Fig.  4). 

The  only  point  on  which  special  care  is  neces- 
sary is  in  making  the  incision  in  the  periosteum. 
If  this  is  made  directly  on  top  of  the  bone,  it  will 
not  be  possible  to  detach  the  periosteum  with  the 
needle,  as  it  is  too  firml_\  attached  at  this  point. 
If,  however,  the  incision  is  made  just  over  the 
upper  surface  of  the  bone,  it  is  usually  easy  to 
cause  detachment. 

It  may  further  be  said  in  fa\or  of  this  method 
that,  even  if  the  needle  fails  to  keep  behind  the 


Fig.  5.  Skiagram  of  tlie  pubic  bone  after  a  double 
pubiotomy.  The  arrow  points  to  the  first  incision  with 
complete  ossification.  /.  the  second  non-ossified  incision; 
.S,  the  symphyis. 
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periosteum,  the  clanger  of  penetration  of  the 
bladder  is  only  a  fraction  of  what  it  is  when  the 
needle  is  passed  ui)  from  below,  as  in  the  Bumm 
method. 

I  also  wish  to  lake  this  opportunity  of  reproduc- 
ing a  roentgenogram  of  the  pubic  bone  of  Mrs. 
G.  (Cases  No.  17  and  ij,)  in  my  previous  article 
(Fig.  5).  This  woman  had  a  pubiotomy  done  by 
me  on  the  left  side  (to  which  the  arrow  points) 
in  1913.    She  was  kept  very  quiet  after  the  opera- 


tion with  the  result  that  bony  union  followed 
and  that  she  was  unable  to  deliver  herself  at 
her  next  confinement  in  1916.  In  consequence 
pubiotomy  was  performed  by  Dr.  Purefoy.  This 
time  i)ony  union  did  not  occur,  with  the  result 
that  at  her  next  confinement  in  1919  she  was 
delivered  with  the  forceps  of  a  living  8}4  pound 
child  the  forceps  being  applied  on  account  of 
uterine  inertia  and  not  on  account  of  any  mechan- 
ical difficultv. 


A   WARNING   AGAINST   PROMISCUOUS    UTERINE    CURETTAGE' 

By  J.  WESLEY  BOVEE,  M.D.,  F.A.C.S.,  Washington 


OF  all  gsnecological  operations  performed 
probably  the  most  frequent  is  curettage 
of  the  body  of  the  uterus. 

The  invention  of  the  uterine  sound  by  James  Y. 
Simpson  caused  exploration  of  the  uterus  with  it 
to  be  a  \'ery  popular  procedure.  One  can  be 
thoroughly  conxinced  of  that  by  merely  con- 
sulting the  Index  Catalogue  of  the  Library  of  the 
Surgeon  General's  Offiee.  There  will  be  found  an 
overwhelming  number  of  titles  on  the  subject, 
and  one  reading  even  a  small  number  of  the 
papers  there  listed  under  the  proper  heading  can 
not  but  be  impressed  with  the  per\'ading  en- 
thusiasm. 

Jennison's  sound,  brought  forward  some  years 
later,  also  became  a  favorite  instrument.  Its  use 
was  largely  in  the  reposition  of  the  retroverted 
uterus.  I  plead  guilty  to  "triumphantly"  using 
this  instrument  in  1896  and  1897.  The  pain  thus 
induced  when  adnexal  adhesions  unknowingly 
existed  is  well  remembered.  Possibly  damaging 
infection  may  have  been  produced  b\-  my  nefari- 
ous efforts. 

The  uterine  curette,  introduced  to  an  em- 
br\'onic  state  of  development  of  g\'necolog}-,  as 
it  was,  rapidly  attained  a  high  degree  of  popu- 
laritv  that  has  continued  with  but  slight  lessen- 
ing of  late.  That  the  most  slovenly  and  ignorant 
phvsician  resorts  unhesitatingly  to  the  curette 
for  various  diseases  of  the  uterus,  real  or  other- 
wise, and  even  of  the  appendages  is  a  notorious 
fact.  It  is  equally  true  that  curettage  in  the 
office  of  a  physician  with  a  very  lax  degree  of 
surgical  cleanhness  is  commonly  done. 

That  curettage  has  a  field  in  gynecological 
procedure  is  not  to  be  doubted,  but  the  ring  of 


limitation  around  it  is  constantly  narrowing. 
The  narrowing  is  not  comprehended  by  the 
majority  of  our  profession,  and  to  those  its 
practice  is  far  too  simple  to  appear  dangerous, 
and  besides  it  tends  to  easy  progress  toward 
being  known  as  surgeons. 

INDICATIONS 

The  principal  reasons  for  curetting  the  bod\'  of 
the  uterus  are  to  secure  material  for  diagnostic 
purposes,  to  remove  mucous  polypi  in  the  treat- 
ment of  exfoliative  endometritis,  calcareous  areas 
formed  by  calcified  submucous  fibroids,  and  some 
rare  cases  of  senile  endometritis,  especially  fol- 
lowing senile  pyometra  of  chronic  endocervicitis, 
of  certain  rare  forms  of  chronic  endometritis,  of 
certain  equally  rare  cases  of  Inpertrophy  of  the 
endometrium,  of  sterility — and  to  remove  the 
products  of  conception  that  can  not  otherwise 
be  extracted.  The  principal  use  of  curettage  is  to 
secure  endometrial  tissue  for  microscopical  study. 

If  we  contrast  this  scope  of  the  indications  for 
curettage,  as  legitimized  by  progress  in  scientific 
medicine,  we  will  at  once  note  its  conflict  with 
the  daily  routine  application  of  this  surgical 
procedure.  It  is  with  a  sense  of  great  loyalty  to 
mv  profession  that  I  recall  with  deep  humiliation 
the  many  former  indications  for  curettage  which 
have  been  discredited. 

Among  these  were  the  routine  curettage,  inci- 
dent to  pelvic  plastic  surgery.  If  repair  of  injur>' 
to  cer\-ix  or  vaginal  wall  or  perineum  was  to  be 
made,  curettage  was  added  and  its  technique 
included  gauze  drainage  or  irrigation,  one  or 
both.  A  snap  diagnosis  of  chronic  endometritis 
was  usually  the  term  that  was  added   to   the 


'  Read  before  the  Southern  Surgical  .\ssociation,  New  Orleans,  December  16-1S,  igig. 
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TABLE  SHOWING  INCIDENCE  OF  BACTERIA  IN  CULTURES  FROM  GROUND  ENDOMETRIUM 

OBTAINED  AFTER  HYSTERECTOMY 


Type  of  cases 
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Remarks 

Nullipara  without  history  or  gross  evi- 
dence of  infection 

26 

23 

3 

I 

2 

The  two  cases  with  mixed  growth  were  curetted  a  few 
days  previously. 

Nullipara  with  History  or  gross  evidence  of 
infection 

13 

12 

I 

I 

One  case  revealed  chronic  tuberculosis.  No  bacteria 
were  obtainable  from  one  case  with  distinct  inflam- 
matory changes. 

Parous  women  without  histor>-  or  gross 
evidence  of  infection 

■17 

■13 

4 

I* 

I 

I 

I 

I*  anaerobic. 

Mixed  growth  from  a  case  subjected  to  preliminary 
intra -uterine  manipulation. 

Parous  women  with  history  or  gross  evi- 
dence of  infection 

32 

23 

0 

5 

2 

I 

I 

One  streptococcus  case  packed  to  control  bleeding  two 
days  be'"ore  operation.  .■\ll  others  e.vcept  diphtheroid 
bacillus  case  yielded  similar  growth  from  the  fallopian 
tube. 

operative  diagnosis.  Microscopical  examination 
of  the  scrapings  was  rarely  made  and  still  more 
rarely  recorded.  Sometimes  variations  in  diag- 
nosis were  noted  such  as  chronic  metritis,  chronic 
hyperplasia,  subinvolution,  etc.  Ofttimes  the 
only  symptom  of  these  various  diseases  was  a 
uterine  discharge  which  was  manufactured  by 
the  cervical  mucosa.  A  very  common  indication, 
now  discarded  or  discredited,  was  incomplete 
abortion,  and  if  fever  was  present  the  operation 
was  considered  imperative  and  of  a  "life-sa\'ing'" 
type.  We  now  know  that  invasion  of  the  vagina 
or  uterus  in  such  conditions  is  not  only  very 
hazardous  but  decidedly  unnecessary;  that,  ex- 
cept in  case  of  very  dangerous  haemorrhage,  such 
conditions  are  best  treated  without  such  invasion. 
As  a  supposed  stimulant,  curettage  has  been 
often  employed  in  treating  uterine  hyperplasia. 
The  philosophy  of  it  was  illy  founded.  Cure  of 
cancer  of  the  uterine  body  has  apparently  been 
secured  by  curettage.  Possibly  the  disease  in  these 
instances  was  so  early  and  superficial  as  to 
have  been  entirely  removed  by  the  curette,  and 
yet  here  we  are  confronted  by  many  warnings  of 
the  danger  of  cancerous  contamination  in  cut- 
ting surgical  operations  for  this  disease.  Ignoring 
these  well  founded  warnings,  one  can  scarcely 
lay  claim  to  such  refinement  in  pre-operative 
diagnosis  as  to  be  able  to  select  cases  for  such 
treatment  of  cancer  of  the  uterine  body.  In 
metrorrhagia  incident  to  retroversion  of  the 
uterus,  it  is  common  practice  to  curette  without 
effort  to  right  the  malposition.  In  this  type  of 
haemorrhage  the  use  of  a  proper  pessary  is  usually 
ample  treatment.  In  other  uterine  haemorrhages, 
from    cardiac    or    other    conditions    outside    the 


uterus,  the  curette  is  too  often  employed  in  place 
of  careful  study  of  the  causes.  Especially  is  this 
the  case  when  loss  of  endocrine  equilibrium  is 
the  cause. 

D.^NGERS 

It  is  well  to  point  out  the  many  dangers  inci- 
dent to  uterine  curettage.  Not  infrequently  is  a 
pregnancy  in  its  first  month  thus  scraped  from 
the  uterus  and  perhaps  never  recognized.  Cer- 
tainlv  humiliation  has  often  come  to  the  operator 
by  discovering  during  curettage  that  an  unsus- 
pected pregnancy  has  been  interrupted.  Very 
often,  too,  pregnancy  has  unnecessarily  been 
endecl  by  curettage  for  incomplete  abortion.  The 
literature  teems  with  reports  of  cases  of  perfora- 
tion of  the  uterus  by  the  curette  with  or  without 
dangerous  sequelae  and  even  death.  In  the  Index 
Calaloguc  mentioned  are  found  titles  like  these: 
"  Resection  of  70  Inches  of  Intestine  after  Perfora- 
tion of  the  Uterus  with  the  Curette";  "Perfora- 
tion of  the  Puerperal  Uterus:  Pelvic  Peritonitis; 
Drainage  of  Uterus  and  Parametrium;  Col- 
potomy;  Recovery";  "Two  Cases  of  Death 
Following  Curettage  with  Perforation  of  the 
Uterus";  "Laparotomy  Three  Hours  after  Curet- 
tage and  Perforation  of  the  Uterus;  Seventeen 
Centimeters  of  Gut  Drawn  out  of  the  Uterine 
Cavity;  Uterine  Wound  Closed:  Recovery." 
Infection  plays  a  major  part  in  the  fatal  cases 
usually  and  to  a  lesser  degree  in  the  remaining 
ones.  For  various  and  ofttimes  obvious  reasons 
by  far  the  larger  number  of  such  perforations  are 
not  published.  Nor  are  they,  by  any  means,  con- 
fined to  the  unskilful  operator.  Often  infection 
without  perforation  is  a  sequel  and  often  latent 
tubal    infection    is    thus    aroused    to    acti\-ity. 
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"Hyperpyrexia  Following  Curettage  of  the 
Uterus"  is  another  title  found  in  medical  litera- 
ture and  is  quite  a  propos. 

How  often  curettage  brings  away  a  pre- 
menstrual thick  membrane  that  brings  from  the 
pathologist  a  report  of  chronic  endometritis! 
Close  questioning  of  the  latter  brings  slow  admis- 
sion that  no  genuine  characteristics  of  existing 
inflammation  were  present.  But  the  surgeon  is 
cheered  h\  the  confirmation  of  his  diagnosis  and 
he  has  no  doubt  of  correctness  of  both  diagnosis 
and  treatment.  The  invaluable  paper  of  Arthur 
H.  Curtis  furnishes  much  valuable  information 
concerning  the  bacteriology  of  the  endometrium 
with  and  without  instrumentation  of  it  and  I  take 
the  liberty  of  copying  his  table  of  results. 

We  find  in  this  table  that  in  26  nuUipara,  with- 
out history  or  gross  evidence  of  infection,  23  gave 
no  growths  from  the  endometrium  and  in  2  of 
the  3  furnishing  growths,  mixed  infection  was 
found.  These  two  patients  had  been  curetted  a 
few  days  before. 

In  13  nullipara  with  history  or  gross  evi- 
dence of  infection  but  one  showed  a  growth — the 
gonococcus. 

In  47  parous  women  without  history  or  gross 
evidence  of  infection  but  4  showed  growths.  In 
I  of  these,  a  prolapsed  uterus  removed  per 
vaginam.  a  few  colonies  of  short  gram-negative 
were  found  scattered  among  several  tubes  of 
media — probably  from  contamination  in  opera- 
tion. Another  showed  contamination  by  diphther- 
oid bacilli,  leaving  but  2  cases  for  consideration. 
In  I  of  these  curettage  and  dilatation  were  done  as 
a  preliminary  to  hysterectomy.  In  the  remaining 
case  curettage  was  done  7  years  before  for 
persistent  bleeding  following  spontaneous  abor- 
tion. Thirteen  months  before  hysterectomy, 
bleeding  again  ensued  and  became  a  constant 
oozing.  In  this  case  were  found  numerous  pus 
cells  and  several  colonies  of  anaerobic  strepto- 
cocci in  pure  culture. 

In  32  cases  of  parous  women  with  history  or 
gross  evidence  of  infection,  9  showed  growths. 
One  case,  with  haemolytic  streptococci  in  cul- 
tures, had  been  packed  to  control  haemorrhage 


2  tlays  before  hysterectomy.  One  other,  opened  at 
operation,  furnished  only  diphtheroid  bacilli.  Elim- 
inating these  2  cases,  7  infected  ones  remain, 
of  which  5  showed  chronic  gonorrhoea!  infection 
in  endometrium  and  tubes,  and  i  nonhsemolyzing 
streptococci  in  endometrium  and  tubes. 

Curtis  concludes  that  the  endometrium  of 
nullipara,  without  history  or  gross  evidence  of 
pelvic  infection,  is  almost  invariably  free  from 
bacteria  and  microscopically  normal.  That 
almost  all  women  who  have  undergone  normal 
pregnancy,  with  pelvic  history  otherwise  nega- 
tive, likewise  possess  bacteria-free  endometria. 
That  patients  with  a  history  of  chronic  infection, 
from  whose  endometria  bacteria  are  obtainable, 
almost  all  have  salpingitis  with  equally  good 
growth  and,  that  pyometra  and  recent  explora- 
tion of  the  uterus  excepted,  the  endometrium 
almost  never  shows  bacteria  except  when  there 
is  infection  of  adjacent  pelvic  tissues  and  that 
chronic  endometritis,  per  se,  with  bacteria  pres- 
ent in  smears  or  cultures,  is  practically  to  be 
ruled  out  as  a  clinical  entity. 

Such  data  indicts  the  curette  and  other  instru- 
ments when  introduced  through  the  cer\-ical 
canal  into  the  uterine  ca\'ity.  The  cervical  canal 
is  so  constantly  infected  that  it  does  not  seem 
strange,  infection  may  be  carried  from  it  into  the 
uterine  cavity  by  curette,  sound  or  dilator.  Again, 
it  is  shown  bv  Curtis  that  infection  of  the  endo- 
metrium is  nearly  always  associated  with  similar 
infection  of  the  tubes  and  most  often  gonorrhceal. 
Curettement  under  such  conditions  is  strongly 
contra-indicated.  It  would  seem,  then,  the 
dangers  from  curettage  are  ever  present,  whether 
in  the  hands  of  the  skilled  surgeon  or  in  those  of 
his  less  fortunate  confrere,  or  of  the  midwife,  and 
should  be  practically  e.xcluded  from  the  infected 
uterus.  If  chronic  endometritis  as  a  clinical 
entity  is  to  be  ruled  out,  one  potent  indication  for 
curettage  in  the  past  will  be  removed. 

If  bringing  this  subject  to  your  attention  will 
appeal  successfully  to  your  aid  in  bringing  about 
harmony  between  the  use  of  the  uterine  curette 
and  the  teaching  of  gynecological  pathology  and 
bacteriology,  I  will  lie  deeply  gratified. 
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IN  the  summer  of  191 8  our  hospital  hi  France 
was  provided  with  the  surgical  X-ray  cabinet 
of  Dr.  Ledoux  Lebard  and  bo.x  tube-carrier 
of  Teillar  working  on  wooden  tracks  under  an 
aluminium  operating  table.  We  at  once  made 
use  of  this  apparatus  for  the  removal  of  foreign 
bodies  under  direct  vision  of  the  X-rays.  Hither- 
to we  had  had  to  do  this  work  with  the  help  of 
the  vibrator  of  Bergonie  and  X-ray  plates  taken 
at  the  neighboring  military  hospital.  We  fitted 
up  our  X-ray  plant  in  the  anaesthetic  room  which 
opened  off  the  theater  and  by  means  of  a  long 
cable  for  the  electric  current,  we  were  able  to 
place  the  X-ra\-  cabinet  in  the  theater  itself. 
The  tube  under  the  special  operating  table  was 
connected  up  to  the  X-ray  cabinet  by  heavily 
insulated  cables.  To  avoid  having  to  darken 
the  theater  or  work  in  an  artificial  red  light  as 
recommended  by  Bergonie,  we  used  the  bonnet 
of  Dessane.  In  this,  when  the  anterior  part  of 
the  bonnet  is  lifted,  a  screen  of  dark  red  glass 
automatically  closes  the  aperture  of  the  eyepiece. 
There  are  two  distinct  methods  in  which  this 
lionnct  may  be  used:  (i)  The  foreign  body 
having  been  previously  localized,  the  operator 
commences  the  operation  and  when  he  has  reached 
the  region  where  the  foreign  body  is  supposed 
to  lie,  he  has  the  bonnet  put  on  his  head,  and 
after  pausing  a  couple  of  minutes  to  accommodate 
his  eyes,  the  X-rays  are  turned  on,  and  with  a 
probe  or  blunt  dissector,  he  works  through  the 
tissues  until  he  reaches  the  foreign  body,  which 
he  may  then  remove,  under  the  rays,  with  forceps; 
or  having  taken  off  the  bonnet,  while  the  guide  is 
left  in  position,  he  may  dissect  down  to  the  foreign 
l)ody  and  remove  it  by  ordinary  sight.  When 
there  is  difficulty  in  reaching  or  removing  the 
foreign  body,  a  certain  amount  of  dissection  can 
be  done,  without  removing  the  bonnet  and  so 
losing  the  accommodation,  through  the  red  glass 
screen  which  comes  into  place  when  the  front 
of  the  bonnet  is  lifted.  But  for  this  purpose  the 
lighting  of  the  theater  must  be  very  good,  and 
it  is  not  safe  to  attempt  fine  dissection  in  the 
neighborhood  of  important  structures.  (2)  In 
the  second  method  the  assistant  wears  the  bonnet, 
and  points  out  the  position  of  the  foreign  body 


in  relation  to  the  surface,  and  continues  to  do  so 
during  the  various  stages  of  the  operation  until 
the  foreign  body  is  finally  reached.  This  method 
is  better  adapted  to  those  cases  in  which  there 
are  several  foreign  bodies  or  in  which  the  object 
lies  in  close  relation  to  important  organs,  neces- 
sitating much  fine  dissection.  By  a  modification 
of  these  two  methods,  the  incision  is  made  by 
the  assistant,  and  the  operator  wearing  the  mask, 
works  by  direct  vision  with  the  rays,  using  a 
probe,  blunt  dissector,  or  forceps.  We  used  all 
of  these  methods  in  suitable  cases  with  very 
satisfactory  results;  and  it  was  most  noticeable, 
although  perhaps  not  so  surprising,  how  easily 
and  through  what  comparatively  small  incisions 
foreign  bodies  could  be  removed  when  deeply 
situated  and  in  almost  any  part  of  the  body.  The 
advantage  of  this  method  is  specially  noticeable 
when  the  foreign  body  is  situated  in  bone,  as  by 
touch  it  is  practically  impossible  in  most  cases  to 
tell  the  difference  between  the  sensation  given 
when  an  instrument  is  in  contact  with  a  piece  of 
metal  or  a  rough  piece  of  bone.  We  have  had  no 
experience  in  the  use  of  the  telephone  probe, 
which  of  course  would  do  away  with  this  ditificulty. 
The  electric  vibrator  of  M.  Bergonie  proved 
in  our  hands  a  most  efficient  instrument  in  suit- 
ably selected  cases.  The  principle  on  which  it 
works  is  that  when  an  alternating  electric  current 
is  passed  through  an  electromagnet,  vibrations 
are  set  up  in  magnetic  bodies  in  its  neighborhood. 
This  vibration  can  be  recognized  through  a 
considerable  depth  of  tissues,  even  when  the 
foreign  bodv  is  comparatively  small;  thus  the 
vibration  of  a  small  shell  splinter  not  larger  than 
2  millimeters  in  its  greatest  diameter  can  be 
recognized,  even  though  the  piece  of  metal  is 
situated  at  a  depth  of  over  an  inch  in  the  soft 
tissues.  This  apparatus  is  most  useful  for  pieces 
of  shell,  as  steel  or  iron  respond  powerfully  to 
the  electromagnet.  Bullets  with  their  metal 
casing  also  vibrate  fairly  well.  It  is,  of  course, 
useless  for  leaden  objects,  such  as  shrapnel  bullets 
or  the  core  of  rifle  or  machine-gun  bullets,  also 
particles  of  certain  grenades  and  bombs.  With 
the  help  of  this  instrument  we  removed  large 
numbers  of  foreign  bodies,  some  comparatively 


'  Read  before  the  Surgical  Section  of  the  Royal  -Academy  of  Medicine  in  Ireland,  November  21,  IQI9. 
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Fig.  I.     Surgical  X-ray  cabinet  of  Ledoux  Lebard.    At  left,  posterior  view;  at 
riglit,  anterior  view. 


deeply  situated  in  the  body  as  in  Case  ii.  Its 
use  is  simple  in  the  extreme.  The  point  on  the 
skin  where  the  maximum  vibration  is  felt,  is 
marked,  and  an  incision  is  made  and  deepened 
until  the  projectile  is  found;  if  this  cannot  be 
accomplished  C|uickly,  the  vibrator  is  brought 
over  the  wound,  enveloped  in  a  sterilized  towel 
to  prevent  infection,  and  the  current  is  again 
turned  on  while  a  finger  is  kept  in  the  wound. 
The  vibrating  body  can  then  be  distinctly  felt 
and  accurately  localized.  It  is  necessary  before 
doing  this  to  remove  all  metal  instruments  from 
field  of  operation  to  prevent  confusion  by  the 
vibrations  imparted  to  them.  M.  Bergonie  has, 
however,  succeeded  in  having  instruments  made 
of  an  alloy  which  is  not  affected  by  the  vibrator. 

The  following  are  brief  records  of  some  of  the 
more  interesting  cases.  Some  of  them  had  already 
been  operated  on  unsuccessfully  at  other  hospitals, 
and  others  had  been  advised  against  operation 
owing  to  the  supposed  difficulty  or  danger.  We 
made  the  rule  that  e\-ery  foreign  body  should  be 
removed,  if  the  |)atient  consented,  provided  that 
the  operation  did  not  appear  likely  to  endanger 
life,  or  cause  permanent  injury.  The  only  case 
in  which  we  refused  operation,  was  that  of  a 
soldier  who  had  been  wounded  by  a  small  shell 
splinter  in  the  chest,  and  the  X-rays  showed  a 
piece  of  metal  the  size  of  a  grain  of  corn,  lying 
in  contact  with  the  arch  of  the  aorta,  the  pulsa- 
tions of  which  were  transmitted  to  it.  In  this 
case,  as  there  were  no  symptoms,  it  was  decided 
that  the  operation,  however  interesting,  was 
not  worth  the  inevitable  risk. 


The  danger  of  X-ray  burns  is  quite  negligible, 
as  in  most  cases  the  e.xposure  need  not  exceed 
5  minutes,  and  even  this  is  not  continuous,  as 
the  current  may  be  shut  off  from  time  to  time. 
There  might,  of  course,  be  a  real  danger  to  the 
operator's  hands  if  a  great  deal  of  this  work  were 
done  continuously. 

C.VSE  I.  C.  P.;  soldier,  age  ^i;  admitted  June  2,  1918; 
wounded  by  bullet.  May  31.  iqiS.  When  admitted  the 
patient  presented  a  comminuted  fracture  of  the  lower 
third  of  the  right  humerus,  with  extensive  wounds  which 
were  closed  by  secondary  suture.  The  fracture  consolidated 
well.  A  roentgenogram  showed  a  slighth'  deformed  bullet 
in  front  of  the  middle  of  the  elbow-joint,  close  to  the  bones. 
Owing  to  the  flexed  position  of  the  elbow,  it  was  very 
dithcult  to  localize  the  bullet  exactly  by  X-ray  photographs. 
There  was  also  a  piece  of  metal  lying  behind  the  upper 
part  of  the  ulna.  Xeither  piece  of  metal  was  perceptibly 
affected  by  the  vibrator.  Operation  was  performed. 
August  20,  IQ18.  \n  obliciue  incision  was  made  over  the 
front  of  the  elbow-joint  in  the  line  of  the  brachial  artery. 
The  wound  was  deepened  between  the  artery  and  the 
tendon  of  the  biceps,  then  the  operator  put  on  the  X-ray 
bonnet,  and  a  blunt  dissector  was  pushed  into  the  tissues 
through  the  incision  until  it  was  seen  to  be  in  contact 
with  the  bullet.  The  bonnet  was  removed  and  the  dis- 
sector was  left  in  position.  The  opening  in  the  brachialis 
anticus  through  which  the  instrument  passed  was  then 
enlarged,  and  the  bullet  which  was  lying  in  contact  with 
the  capsule  of  the  joint  and  directly  behind  the  brachial 
artery,  was  remo\-ed  with  forceps.   The  wound  was  closed. 

.A  second  incision  was  made  behind  and  to  the  inner  side 
of  the  upper  end  of  the  ulna.  The  X-ray  bonnet  was  put 
on,  and  by  sight  the  blunt  dissector  was  pushed  into  the 
muscles  and  contact  secured  with  the  piece  of  metal,  which 
was  the  size  of  a  small  pea.  The  projectile  was  lifted  out 
on  the  blunt  dissector,  still  under  view  by  the  rays.  The 
wounds  healed  rapidly. 

Case  2.  C.  G.;  admitted  July  0.  loiS,  wounded  May  28, 
igiS  by  a  shell  splinter.    The  patient  had  a  large  healed 
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Fig.  2.  Box  tube-carrier  of  Teillar,  with  insulated  cables 
and  operating  table.  (The  rails  and  sliding  carrier  are  not 
shown.  I 

wound  on  the  inner  border  of  the  right  foot  and  the  X-rays 
showed  a  foreign  body  in  the  second  right  tarsometa- 
tarsal joint.  .\n  attempt  had  been  presiously  made  to 
extract  it.  .\n  incision  was  made  along  the  course  of  the 
wound  and  the  sole  of  the  foot  was  placed  flat  on  the  table. 
The  operator  donned  the  X-ray  bonnet,  and  by  direct 
vision  pushed  a  blunt  dissector  in  thr.)iigh  the  incision  until 
it  was  seen  to  be  in  contact  with  the  piece  of  metal.  It 
could  not  be  recognized  by  touch  as  it  was  surrounded  with 
rough  bone.  The  blunt  dissector  was  worked  around  the 
foreign  body  until  the  latter  was  loosened;  then  a  forceps 
was  passed  into  the  wound,  still  under  the  rays,  and  made 
to  grasp  the  shell  splinter  which  was  then  removed.  The 
wound  was  packed  with  "  bipp  "  gauze  and  healed  rapidly. 

Cask  3.  L.  M.;  admitted  August  6,  iqiS;  wounded 
July  20.  by  a  bullet  which  entered  the  outside  of  left  thigh 
just  below  the  anterior  superior  spine,  then  passing  through 
the  bladder,  lodged  in  the  right  side  of  the  pelvis  and  was 
shown  by  the  X-rays  embedded  in  the  bone  under  the 
iliopectineal  line  on  a  level  with  the  acetabulum.  Operation 
was  performed  on  September  14.  iqiS.  An  incision  was 
made  from  just  inside  the  right  anterior  superior  spine 
to  the  midclle  of  Poupart's  ligament,  the  muscles  were 
divided  and  then  the  abdominal  fascia,  and  by  blunt  dis- 
section the  incision  was  carried  down  to  the  pelvic  brim, 
the  iliac  vessels  being  displaced  inward.  The  0]ierator 
donned  the  X-ray  bonnet,  and  after  some  searching  a  hole 
in  the  bone  was  felt  with  a  blunt  dissector,  under  the  ilio- 
pectineal ridge.  Owing  to  this  ridge  it  was  necessary  to 
work  round  an  angle,  and  as  it  was  the  point  of  the  bullet 
which  presented  in  the  hole  it  was  found  impossible  to 
grasp  it  in  a  forceps  in  spite  of  repeated  efforts.  The  opera- 
tor therefore  removed  the  bonnet,  and  with  a  gouge  cut 
away  the  overhanging  edge  of  bone.  He  then  put  on  the 
bonnet  and  with  the  blunt  dissector  loosened  the  bullet 
and  remo\ed  it  in  the  grasp  of  a  forceps.  The  wound  was 
closed  and  healed  quickly,  and  the  patient  left  the  hospital 
well,  within  a  month  of  the  operation. 

C.\SE  4.  .\.  B.;  soldier,  had  a  revolver  bullet  lodged  in 
the  right  foot  between  the  anterior  extremity  of  the  os  calcis, 
scaphoid,  and  astragalus.  It  had  entered  from  the  dorsum. 
The  wound  of  entry  was  healed.  By  the  help  of  X-ray 
plates  taken  in  two  positions  an  unsuccessful  attempt  had 
been  made  at  another  hospital  to  remove  the  bullet  by 
lateral  incisions  on  either  border  of  the  foot.  Operation 
was  performed  on  September  14.  1918.  The  internal 
incision,  previously  made,  was  opened  up.  The  operator 
now  put  on  the  bonnet.  The  sole  of  the  foot  was  placed 
flat  on  the  table  and  a  blunt  dissector  pushed  in  until  the 
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Bonnet  of  Dessane.  closed. 

Bonnet  of  Dessane  with  front  raised. 


bullet  was  reached  and  loosened;  here  it  was  impossible, 
owing  to  the  surrounding  bone,  to  recognize  the  bullet  by 
feel.    The  bullet  was  removed  with  the  forceps. 

C.vsE  5.  H.  S.;  a  soldier;  was  hit  by  a  small  piece  of 
shrapnel  in  the  front  of  the  middle  of  the  right  thigh. 
The  wound  was  healed  and  an  X-ray  plate  taken  antero- 
posteriorly  showed  a  foreign  body  a  little  to  the  outer  side 
of  the  bone.  An  attempt  was  made  to  reach  it  by  following 
the  cicatricial  track,  but  it  failed.  On  October  8,  1918, 
he  was  ana;sthetized  on  the  X-ray  examination  table.  Even 
with  the  bonnet  on.  it  was  difhcult  to  see  the  foreign  body 
owing  to  its  minute  size,  but  it  was  finally  reached  with  a 
probe,  loosened  and  then  removed  in  the  grasp  of  a  forceps; 
it  was  situated  close  to  the  postero-cxternal  aspect  of  the 
femur  and  was  only  i .  5  millimeters  in  diameter. 

C.VSE  6.  il.  M.;  admitted  October  13,  1018;  wounded 
July  23,  1Q18,  by  a  shell  splinter  which  entered  in  the  left 
lumbar  region  and  lodged  in  the  left  chest.  By  the  X-rays 
the  splinter  was  localized  under  the  left  fifth  rib  between  the 
nipple  and  anterior  axillar\-  lines.  There  was  no  movement 
with  respiration.  An  unsuccessful  attempt  had  been  made 
to  remove  it  at  another  hospital.  The  foreign  body  was 
carefully  localized  by  the  screen  on  the  operating  table. 
A  portion  of  the  fifth  rib  was  removed  and  the  shell  splinter 
I.  3  by  1.75  by  .  75  centimeters  was  at  once  seen  lying  in 
a  small  cavity  outside  the  pleura.  It  was  removed  and 
the  wound  closed.  In  this  case  it  was  exTiected  that  it 
would  be  necessary  to  use  the  X-ray  bonnet  after  the 
removal  of  the  rib.  but  there  was  no  need  as  the  piece  of 
metal  was  visible. 

C.VSE  7.  L.  R.;  admitted  October  2.  loiS;  wounded 
May  2Q.  iQiS.  This  soldier  had  been  wounded  in  the 
left  knee  and  the  X-ray  showed  a  small  piece  of  shell 
embedded  in  the  back  of  the  internal  condyle  of  the 
left  femur.  He  himself  demanded  its  removal.  On 
October  16,  1918.  an  incision  was  made  v-ertically 
over  the  posterior  part  of  the  inner  side  of  the  knee, 
and  the  internal  condyle  was  exposed  without  open- 
ing the  joint.  The  operator  put  on  the  X-ray  bonnet 
and  marked  the  point  on  the  bone  under  which  the 
foreign  body  lay.  .A  small  hole  was  made  in  the  bone  with 
a  gouge  and  a  blunt  dissector  pushed  into  the  cancellous 
tissue.  An  attempt  was  made  to  reach  the  splinter  but 
failed;  then  with  the  knee  turned  on  its  outer  side,  the 
operator  wearing  the  bonnet  worked  a  small  cur\'ed  gouge 
through  the  cancellous  bone  until  the  shell  s])linter  was 
reached,  when  it  was  loosened  and  removed.  The  foreign 
body  measured  3  by  2.5  by  1.5  millimeters. 

C.VSE  S.  L.  D.;  admitted  Cktobcr  23,  iqiS;  wounded 
July  iS,  by  a  bullet  which  entered  the  back  of  the  left 
chest,  close  to  the  outer  border  of  the  scapula,  smashing  a 
rib;  it  was  shown  by  the  X-rays  to  be  l.ving  on  the  right 
side  of  the  chest  deep  to  the  seventh  rib.  just  external  to 
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Fig.  5.  Use  of  vibrator  of  M.  Bergonie  during  opera- 
tion. 

its  angle  about  5  centimeters  from  the  posterior  skin 
surface.  There  was  no  movement  of  the  bullet  with  res- 
piration and  it  was  hoped  that  it  lay  l)etween  the  rib 
and  the  pleura.  At  the  operation  an  incision  was  made  along 
the  course  of  the  seventh  rib,  and  i .  5  inches  of  it  were 
removed,  2  inches  from  the  angle.  The  operator  donned 
the  X-ray  bonnet,  and  the  bullet  was  plainly  seen,  but  it 
could  not  be  palpated  or  made  to  move  by  pressure  in  the 
wound.  The  operator  removed  the  bonnet  and  incised 
the  pleura.  The  lung  was  found  to  be  adherent  and  a 
small  incision  was  made  in  the  altered  lung  tissue. 
The  bonnet  was  again  put  on  and  a  probe  passed  into 
the  wound.  At  this  moment  the  electric  current  failed, 
and  on  telephoning  to  the  electric  station  it  was  found 
that  there  was  a  short  circuit  on  the  line  which  would 
take  a  couple  of  hours  to  repair.  The  operation  was 
continued,  therefore,  without  the  rays,  and  by  blunt  dis- 
section the  wound  in  the  lung  tissue  was  carefully  deep- 
ened and  the  bullet  was  found  and  removed  from  a 
depth  of  4  centimeters.  There  was  very  little  oozing  of 
blood  and  the  wound  was  "bipped"  and  closed. 
There  was  very  slight  haemoptysis  for  the  first  12 
hours;  the  wound  healed  by  first  intention  and  the 
patient  left  the  hospital  a  fortnight  after  the  operation. 

Case  9.  J.  B.;  admitted  October  4,  1918;  wounded 
September  25,  1918,  by  shell  splinter.  This  soldier  showed 
a  small  foreign  body  deeply  situated  in  the  right  axilla. 
A  half  inch  incision  was  made,  and  under  the  screen  a  blunt 
dissector  was  pushed  in  until  it  was  seen  to  be  in  contact 
with  the  piece  of  metal.  Then  a  Kocher  forceps  was  passed 
in  and  the  steel  splinter  grasped  and  removed.  The  whole 
operation  took  only  about  3  minutes,  and  the  incision  was 
closed  by  one  Michel  clip.  Convalescence  was  completed 
in  a  week.  Under  ordinary  methods,  this  would  have  re- 
quired an  extensive  dissection  of  the  axilla,  as  the  foreign 
body  was  situated  close  to  the  vessels  and  the  nerves  of 
the  brachial  plexus. 

Case  10,  Admitted  Xovember  16,  1918;  wounded 
July  29,  1918,  by  explosive  bullet.  This  soldier  had  a 
comminuted  fracture  of  the  middle  of  the  right  tibia. 
On  admission  the  fracture  was  unconsolidated  and  the 
X-ray  showed  numerous  fragments  of  metal  in  the  seat 
of  the  fracture.  At  the  operation  on  November  29,  191S, 
the  wound  on  the  outside  of  the  front  of  the  leg  was  en- 
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Kig.  6.    Operation  under  direct  vision  by  X-rays  with 
bonnet  of  Dessane  covered  bv  sterilized  towel 


larged,  and  the  hard  bare  ends  of  the  upper  and  lower 
fragments  exposed.  A  fair  sized  central  sequestrum  n^as 
removed.  The  operator  put  on  the  X-ray  bonnet  and 
three  fairly  large  pieces  of  the  mantle  of  the  bullet  were 
removed  and  three  very  small  pieces  of  lead,  all  from  the 
line  of  the  fracture  itself,  with  practically  no  disturbance 
to  the  bone  ends,  which  were  partially  embedded  in  callus 
developing  on  the  back  of  the  bone.  Some  more  sequestra 
were  remo\-ed  and  the  whole  area  cleaned  with  ether  and 
"bipp"  and  packed  with  "bipp"  gauze. 

Case  ii.  J.  F.;  admitted  September  27,  1918;  wounded 
May  21,  1Q18,  by  splinter  of  aerial  tor|)cdo.  This  soldier 
had  a  healed  wound  to  the  right  side  of  the  second  dorsal 
vertebra.  On  examinatiim  with  the  rays,  a  large  shell 
splinter  was  seen  between  the  last  rib  and  the  crest  of  the 
ilium  on  the  right  side.  Distinct  movement  was  felt  under 
the  vibrator. 

Operation  was  performed  on  October  11,  1918,  An 
oblique  incision  was  made,  as  for  a  lumbar  exploration  of 
the  kidney,  between  the  last  rib  and  the  crest  of  the  ilium, 
and  the  muscles  were  divided.  The  vibrator  was  then 
applied  and  a  faint  vibration  could  be  felt  deep  to  the 
anterior  portion  of  the  wound.  By  careful,  blunt  dissection 
the  tissues  were  divided  until  a  large  piece  of  metal  2  by 
I  by  1.5  centimeters  w-as  found  in  a  small  cavity.  This 
was  removed,  the  cavity  cleaned  with  "bipp"  and  the 
w^ound  sewed  in  laj'ers.  It  appeared  to  be  outside  the 
kidney  in  the  loose  tissue  behind  the  ascending  colon. 
He  had  been  advised  at  Paris  not  to  undergo  an  operation 
for  removal. 

Case  12.  JI.  M.;  admitted  July  2,  1918;  wounded 
May  27,  1918,  by  bullet.  This  soldier  was  hit  by  a  bullet 
just  to  the  right  of  the  second  lumbar  spine.  The  bullet 
lodged  in  the  right  side  and  could  be  seen  by  the  X-rays, 
lying  apparently  under  the  last  rib  at  a  depth  of  5  centi- 
meters from  the  skin  of  the  back.  There  was  a  distinct 
vibration  felt  under  the  vibrator.  On  July  3,  1918,  an 
incision  was  made  obliquely  along  the  lower  border  of  the 
eleventh  rib,  the  muscles  were  divided,  and  the  extra- 
peritoneal space  opened,    .\  hard  object  was  felt  and  was 
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sho^vn  by  the  vibrator  to  be  the  bullet.  The  fibrous  capsule 
was  divided  and  the  bullet  extracted.  The  ca\nty  was 
"bipped"  and  the  wound  closed.  This  operation  which  had 
been  adWsed  against  in  Paris,  was  periormed  in  less  than 
15  minutes  without  the  aid  of  an  assistant. 

C.^SE  13.  Twenty-seven  minute  fragments  of  grenade 
in  left  hand.  The  patient  had  been  wounded  in  the  left 
hand  by  a  bursting  grenade  one  month  previously.  .•Ml 
his  wounds  were  cicatrized,  but  he  complained  of  diffuse 
tenderness  over  the  sides  and  front  of  the  little  and  ring 
fingers  at  their  bases,  and  o\-er  the  h\-pothenar  and  thenar 
eminence.  .\  roentgenogram  showed  these  areas  speckled 
with  minute  metallic  fragments  which  gave  no  vibration 
with  M.  Bergonie's  instrument.  At  operation  all  these 
were  remo\'ed,  one  operator  localizing  them  with  the 
radioscope  and  using  a  needle  as  a  pointer,  the  other  using 
the  knife  and  extracting  the  fragments.  Except  on  the 
radial  side  of  the  little  finger  and  at  its  base  where  two 
long  incisions  enabled  us  to  reach  8  fragments,  the  foreign 
bodies  were  removed  through  quarter-inch  cuts.  So  clear 
was  the  radioscopic  picture  that  after  the  removal  of  a 
fragment,  it  was  possible  to  distinguish  the  faint  shadow 
of  metallic  staining  which  marked  the  position  it  had 
occupied.  Twenty-seven  small  curled  scales  of  metal  were 
rapidly  extracted.  Eleven  of  these  scales  were  each  a 
little  larger  than  a  pin's  head;  the  remaining  16  were  more 
minute.  The  wounds  healed  normally  and  tenderness 
completely  disappeared  from  the  hand.  This  operation 
if  attempted  by  any  other  than  the  direct  radioscopic 
method  would  probably  have  been  incomplete,  or  if  com- 
plete, mutilating. 

C.-^E  14.  Shell  splinters  in  the  tibia.  The  patient  had 
been  wounded  2  months  previously  by  a  shell.  The  wound 
at  the  lower  end  of  the  right  tibia  was  healed,  but  the  patient 
had  a  fear  of  latent  sepsis,  and  desired  removal  of  the  splin- 
ters. The  radioscope  showed  that  3  of  the  fragments  were 
included  in  the  tibia  just  deep  to  its  inner  aspect.  There 
was  also  a  larger  fragment  in  the  soft  tissues  between  the 
external  malleolus  and  the  astragalus.  This  was  removed 
first,  a  probe,  after  incision,  being  thrust  into  contact  with 
it  under  the  guidance  of  the  radioscope.  Through  a  second 
short  incision  a  small  opening  in  the  tibia  was  then  made 
with  a  gouge,  and  3  projectiles,  the  largest  half  an  inch  in 
length,  were  remo\ed  from  a  cavity  a  fourth  of  an  inch 
deep  to  the  inner  surface  of  the  bone.  This  extraction  was 
easily  and  rapidly  effected  with  the  aid  of  the  radioscope, 
in  spite  of  the  fact  that  the  fragments  were  embedded  in 
the  wall  of  the  cavity  and  although  the  opening  in  the  bone 
was  so  small  as  to  prevent  direct  observation  of  their 
position.  The  two  wounds  which  were  "bipped"  and 
sutured  in  layers,  healed  normall)',  and  the  patient  was 
discharged  14  days  after  operation. 

C.\SE  15.  Three  shell  splinters  in  the  os  calcis.  The 
patient  presented  a  cicatrized  wound  in  the  left  foot  which 
had  been  received  S  weeks  previousl>'  but  he  desired  the 
removal  of  the  metal  fragments.  One  projectile  was  ob- 
served n-ith  the  radioscope  and  a  1.5  inch  incision  parallel  to 
the  long  axis  of  the  os  calcis  was  made  over  its  outer  side. 
The  bone  was  opened  with  a  gouge  and  the  projectile,  a 
cjuarter  inch  cube  was  found  encrusted  in  the  wall  of  a 
small  cavity  at  a  depth  of  half  an  inch  from  the  bone- 
surface.  It  was  removed,  and  two  other  scale-like  frag- 
ments, each  the  size  of  a  pin's  head,  were  seen  also  to  be 
fixed  in  the  cavity.  These  were  easily  dislodged,  but  were 
less  easily  extracted,  both  on  account  of  their  minuteness 
and  because  of  the  tendency  of  their  shadows  to  become 
linear  when  they  were  moved  and  so  to  vanish  in  the 
shadow  of  the  bone.  These  two  fragments  were  taken  out 
with  a  curette.  The  wound  was  "bipped"  and  sutured  in 
layers.   Cicatrization  was  normal. 


XoTE. — In  these  two  cases  of  intra-osseous  projectiles, 
Cases  14  and  15,  one  operator  made  the  incision  and  opened 
the  bone;  the  other,  wearing  the  radioscopic  bonnet,  local- 
ized the  projectiles  and  extracted  them. 

C.4SE  16.  The  patient  had  been  wounded  about  8  weeks 
prexiously,  b>-  a  shell  fragm.ent  and  presented  a  small  scar 
in  the  lower  dorsal  region  of  the  left  side.  .\  preliminary 
examination  revealed  a  projectile  in  the  posterior  part 
of  the  left  hemi-thorax  at  the  level  of  the  eighth  rib,  near 
its  angle.  .•Xt  operation  the  shadow  of  the  projectile  was 
seen  with  the  radioscope,  at  first  vaguely  owing  to  weakness 
of  current,  but  presently  a  clear  shadow  appeared  and  a 
3-inch  vertical  incision  was  made  3  inches  from  the  spines 
of  the  vertebra. 

Under  radioscopic  control  the  thickened  and  adherent 
pleura  was  incised  vertically,  between  the  eighth  and 
ninth  ribs,  and  a  closed  forceps  pushed  gently  through  the 
adherent  lung  in  contact  with  the  projectile  which  was 
extracted  with  scarcely  anj-  hemorrhage  from  the  fibrotic 
lung-tissue  in  which  it  lay.  The  wound  was  then  "bipped" 
and  sutured  in  layers.  Except  for  the  fact  that  the  patient's 
sputum  on  the  evening  of  operation  was  slightly  tinged 
with  blood,  recovery  was  uneventful,  and  he  was  discharged 
14  days  afterward. 

Case  17.  Shell  fragment  in  a  bilocular  intraperitoneal 
abscess.  The  patient  had  been  wounded  6  weeks  previous 
to  admission.  He  presented  a  small  scar  on  the  right  loin, 
1 . 5  inches  below  the  middle  of  the  twelfth  rib.  and  a 
roentgenograph  sent  with  him  showed  a  projectile  in  this 
region.  He  was  verj'  thin.  He  had  loss  of  appetite,  diar- 
rhoea, abdominal  pain  of  a  colic-like  nature,  epigastric 
tenderness,  and  a  fluctuating  temperature.  He  did  not 
vomit.  The  upper  abdomen  was  resistant  rather  than 
rigid  and  gave  no  dullness  on  percussion. 

At  operation  under  radioscopic  control,  a  2.5  inch  in- 
cision was  made  parallel  to  the  twelfth  rib.  This  incision 
was  carefully  deepened  and  a  closed  sinus  forceps  was 
passed  into  contact  with  the  projectile  at  a  depth  of  2.5 
inches  from  the  surface.  At  the  moment  of  contact  there 
was  an  escape  of  over  an  ounce  of  pus.  and  the  shadow  of 
the  projectile  moved  suddenly  across  the  radioscopic 
screen  and  was  covered  for  a  moment  by  the  shadow  of  the 
twelfth  rib. 

Then,  as  suddenly,  it  reappeared  in  the  unshadowed 
field.  In  attempting  to  regain  contact  with  it,  the  forceps 
opened  a  second  and  much  larger  abscess  cavity  from  which 
2  pints  of  odorless  pus  escaped  and  once  more  the  i)ro- 
jectile-shadow  was  seen  to  move.  The  smaller  cavity  was 
the  hepatorenal  pouch,  and  the  finger  introduced  between 
the  right  kidney  and  the  liver  could  be  passed  through  an 
aperture  into  the  larger  ca\ity  beyond.  This  was  probably 
either  the  distended  lesser  sac  or  the  subhepatic  space. 
By  careful  manipulation  of  a  long  sinus  forceps  the  ob- 
serx'er  with  the  radioscope  was  able  to  regain  contact 
with  the  projectile  in  the  larger  cavity  at  a  depth  of  0  inches 
from  the  lumbar  surface  and  at  a  point  which  must  have 
been  close  to  the  anterior  abdominal  wall.  The  projectile 
was  then  extracted.  It  was  the  size  of  a  finger-nail  and 
one-eighth  of  an  inch  in  thickness. 

The  bilocular  cavity  was  washed  out  with  3  liters  of 
Dakin's  solution  and  then  packed  with  "bipped"  gauze 
for  48  hours.  The  patient  recovered  rapidly  but  his  stay 
in  hospital  was  prolonged  by  the  persistence  of  a  sinus 
leading  to  an  intramuscular  pocket  in  the  abdominal  wall. 
This  pocket  was  curetted  and  "bipped."  and  the  patient 
was  discharged  2  months  after  the  first  intervention. 

Without  direct  observation  of  its  shadow  during  the 
operation,  the  innocuous  extraction  of  this  elusive  pro- 
jectile through  a  small  incision  would  have  been  almost  a 
miracle. 


EDITORIAL 


NECESSARY   INCREASE   IN   THE   SUBSCRIPTION   PRICE 

OF   THIS   JOURNAL 

THE  burden  of  increasing  costs  in  the  publication  of  this  Journal  has  be- 
come so  great  that  we  are  now  obliged  to  ask  our  subscribers  to  approve 
an  increased  subscription  rate  in  order  to  insure  its  continuation  on  the 
same  plane  of  excellence  as  in  the  past. 

Surgery,  Gynecology  axd  Obstetrics  was  founded  fifteen  years  ago  by  a 
group  of  surgeons,  with  the  idea  that  there  was  need  for  a  high  class  special 
journal  which  should  cover  the  broad  field  of  surgery  in  all  its  specialties. 
They  had  no  idea  of  making  it  a  money-making  enterprise,  and  its  earnings  from 
year  to  year  have  been  utilized  to  publish  a  better  and  a  larger  journal.  It  has 
achieved  a  leading  place  among  the  special  journals  of  the  world  and  today  has 
a  paid  subscription  list  in  excess  of  11,500,  a  circulation  far  greater  than  that 
of  any  other  similar  publication. 

Since  the  outbreak  of  the  European  war  in  1Q14  and  particularly  since  the 
entr}'-  of  the  United  States  into  the  war,  manufacturing  costs  have  increased 
enormously.  Printing  costs  have  more  than  doubled,  being  at  this  date  approxi- 
mately 107  per  cent  more  than  in  1914.  The  cost  of  paper  has  trebled.  Ten  tons 
per  month  are  required,  costing  now  from  15  to  22^2  cents  per  pound  as  com- 
pared with  pre-war  prices  of  4'  2  to  7  cents.  Likewise,  all  other  costs  have  greatly 
increased  during  the  same  period,  and  the  point  has  been  reached  where  the 
expenses  of  publishing  this  journal  exceed  the  gross  receipts  from  subscriptions 
and  advertising.  In  addition,  still  further  increases  in  the  cost  of  both  paper  and 
printing  are  to  be  met. 

In  many  respects  Surgery,  Gynecology  and  Obstetrics  differs  from  most 
other  publications.  In  the  first  place,  it  is  more  largely  dependent  upon 
subscriptions  than  the  average  journal,  as  four-fifths  of  the  money  that  goes  to 
meet  publication  expenses  is  derived  from  subscriptions  and  only  one-fifth  from 
advertising.  Secondly,  the  publication  of  the  Abstract,  which  comprises  one- 
half  the  complete  edition,  entails  a  large  expenditure  for  translating,  abstracting, 
and  editing — an  expense  unusual  to  most  medical  journals.  Another  unusually 
heavy  item  of  expense  is  due  to  the  number  and  quality  of  the  illustrations  used — 
in  respect  to  which  we  feel  any  reduction  would  seriously  impair  the  value  of  our 
publication. 

Efl'ective  July  i,  1920,  therefore,  the  subscription  price  of  the  complete  edi- 
tion, which  includes  the  International  Abstract  of  Surgery,  will  be  Si  2 .00 
per  annum  to  subscribers  residing  in  the  United  States,  Canada,  and  all  points 
where  domestic  postage  rates  apply.  To  subscribers  residing  in  foreign  countries 
the  subscription  price  will  be  $14.00.  For  the  special  cloth  edition  the  rate  will 
be  increased  proportionately.  ^^_^ 

^Managing  Editor. 
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CHICAGO    GYNECOLOGICAL    SOCIETY 

Regular  Meeting  Janxtary  i6,  1920,  with  Dr.  A.  H.  Curtis,  President,  Presiding 


OVARIAN  CYST  AND  TWISTKD  PEDICLE  IN  CHILD 
OF     12 

Dr.  M.\rk  Goldstine:  This  case  is  only  impor- 
tant from  the  standpoint  of  the  age  of  the  patient.  The 
little  girl  was  12  years  and  9  months  old,  and  never 
menstruated  apparently,  although  a  healthy  child. 
She  was  admitted  to  Wesley  Memorial  Hospital  on 
the  first  of  October,  1919.  At  that  time  she  had  a 
temperature  of  99.8°,  with  a  pulse  of  120,  and  a 
leucocyte  count  of  27,000.  Two  months  before 
this  she  had  some  attack  which  began  with  a  sharp 
pain  in  the  right  lower  abdomen  which  lasted  two 
hours.  The  physician  at  that  time  made  no  diag- 
nosis. On  September  29,  she  had  a  recurrence  of 
pain  in  the  same  region  which  did  not  appear  to 
become  worse.  On  admission  to  the  hospital  she 
had  what  we  thought  was  a  tj-pical  ruptured  appen- 
di.x.  I  operated  upon  her  for  a  ruptured  appendix 
and  found  an  innocent  appendix,  and  on  exploring 
further  I  found  an  ovarian  cyst  with  twisted 
pedicle,  the  pedicle  being  twisted  two  or  three 
times  from  left  to  right. 

ANURIA    FOLLOWING    BLOOD    TRANSFUSION 

Dr.  -Arthur  H.  Curtis:  I  would  like  to  report 
a  case  which  is  now  in  my  service  at  St.  Luke's 
Hospital.  The  patient,  a  young  woman,  recently 
married,  came  from  Michigan  two  weeks  ago. 
She  had  a  marked  ansemia,  with  about  30  per  cent 
ha;moglobin,  due  to  bleeding  from  a  uterine  tibroid. 
Her  condition  was  so  precarious  that  it  was  impos- 
sible to  operate,  and  so  serious  that  it  seemed  ad- 
visable to  give  her  blood  transfusion.  Under 
favorable  conditions  we  performed  transfusion  by 
the  citrate  method  which  progressed  very  favorably. 
It  was  done  in  a  manner  similar  to  other  trans- 
fusions by  the  same  method.  The  patient  developed 
anuria  immediately  following  transfusion,  ah  hough 
the  blood  of  the  donor  was  tested  with  that  of  the 
patient  and  apparently  was  perfectly  compatible. 
The  patient  developed  some  hasmaturia,  had  a  chill, 
with  an  extremely  rapid  pulse,  and  a  great  deal  of 
pain  in  the  back  immediately  after  transfusion, 
followed  by  the  anuria  which  I  have  mentioned. 
During  the  24  hours,  as  I  recall  it,  following  her 
transfusion,  there  was  passed  only  i  ounce  of 
urine.    In  the  succeeding  3  days  the  patient  passed 


respectively  3  ounces  of  urine,  i  ounce  of  urine, 
and  2  ounces  of  urine.  The  urine  showed  only  a 
trace  of  albumin,  an  occasional  cast;  but  it  was 
normal  in  other  respects.  The  blood  urea  was 
enormously  high,  amounting  to  100  milligrams  per 
hundred  cubic  centimeters.  The  patient  is  now 
gradually  recovering.  I  present  a  description  of  this 
case  with  the  hope  that  you  may  have  some  explana- 
tion for  the  anuria  which  followed  transfusion. 
It  seems  to  me  very  likely  that  it  was  the  result 
of  the  transfusion,  and  not  the  result  of  the  anaemia. 


THE    POSTMATURE    CHILD 

Dr.  Ch.\rles  B.  Reed  read  a  paper  on  the  post- 
mature child.    (See  page  589.) 


DISCUSSION 

Dr.  Carey  Cl-lbertson:  I  have  always  felt  it 
was  quite  as  difficult  to  save  a  postmature  child  as 
a  premature  one,  if  indeed  it  is  not  more  diflicult. 
.\  premature  child  is  far  enough  advanced  in  its 
physiology  to  take  afid  assimilate  food  and  stands 
a  good  chance  of  thriving  in  an  incubator.  A  post- 
mature child  is  lost  in  labor  as  the  result  of  ditti- 
culties  in  deliver)'.  The  postmature  child  is  defmite- 
ly  an  overgrown  child,  and  if  too  large  to  pass 
through  the  pelvis  without  considerable  assistance 
can  be  delivered  safely  by  caesarean  section  a!one. 
In  this  respect  only  is  the  matter  of  saving  it  a 
simple  one. 

In  my  experience  this  is  one  of  the  real  problems 
at  the  end  of  pregnancy  that  requires  judgment; 
and  under  certain  circumstances  we  are  not  always 
sure  of  that  judgment,  as  has  been  brought  out  by 
Dr.  Reed  in  his  closing  statement.  It  is  a  question 
which  I  think  has  been  ably  and  properly  presented 
before  the  society  at  this  time,  a  question  which 
confronts  ever>'  one  of  us  who  practices  obstetrics. 
I  think  every  man  who  has  had  any  considerable 
experience  has  had  one  or  more  of  these  cases  of 
delinite  postmaturity,  where  the  problem  of  delivery 
has  become  increasingly  serious  as  the  case  has 
gone  further  into  labor,  resulting  not  only  in  e.xten- 
sive  impairment  of  the  maternal  structures,  but 
as  well  in  the  damage  that  is  done  to  the  child,  often 
fatal.  For  this  reason  there  is  much  to  say  in  favor 
of   Dr.    Reed's   position   with   respect   to   arbitrary 
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induction  of  labor  at  term  where  maturity  of  the 
child  is  unquestioned. 

Dr.  Charles  S.  Bacon:  I  have  been  impressed 
with  the  advocacy  of  interference  by  Dr.  Reed  in 
these  cases,  but  not  exactly  convinced.  I  know  that 
there  have  been  some  statistics  showing  the  in- 
creased dangers  of  large  and  postmature  children, 
but  I  do  not  know  that  they  are  as  numerous  as 
may  be  desirable  to  settle  this  question  more 
definitely.  Suppose  all  of  us  in  our  work  kept 
careful  records  of  the  children  that  may  be  called 
postmature,  with  the  results  of  noninterference,  and 
suppose  those  results  compared  very  favorably 
with  those  produced  by  interference;  it  might  help 
a  little  to  enable  us  to  agree. 

Judging  from  the  date  of  conception  and  the  date 
of  fd'tal  movements,  and  so  on,  I  have  had  a  number 
of  cases  that  have  gone  from  300  to  320  days  and 
have  had  fairly  normal  spontaneous  delivery,  and 
my  own  hmited  experience  does  not  make  me  feel 
the  an.xiety  that  I  should  have  were  there  more 
statistics  to  rel}'  on.  The  tendency.  I  think,  in  re- 
cent years  has  been  to  rely  upon  noninterference  in 
contracted  pelves  —  at  least,  in  primipara;,  and  it 
seems  lacking  in  the  other  direction  where  there  is 
interference  simply  because  there  is  some  increase  in 
the  size  and  weight  of  the  child. 

Dr.  Joseph  L.  Baer:  I  should  like  to  ask  Dr. 
Reed  whether  in  measuring  the  height  of  the  fundus 
in  centimeters  he  uses  the  hair-line  measurement  or 
the  circle;  in  other  words,  whether  it  is  a  caUper 
measurement  or  tape  applied  to  the  abdomen  and 
following  the  curve  of  the  abdomen.  I  find  i,^  to 
be  a  distinctly  short  measurement  for  a  full-term 
uterus,  and  35  a  reasonable  average.  I  am  interested 
to  know  the  method  the  essayist  uses  in  obtaining 
that  measurement. 

I  am  also  interested  to  know  whether  Dr.  Reed 
is  prepared  to  give  us  an  accurate  statement  of  the 
antepartum  and  postpartum  comparisons  of  mea- 
surements of  the  head.  Personally,  I  have  relied 
on  the  relation  of  the  head  to  the  pelvic  inlet  at  the 
time  of  supposed  maturity.  In  other  words,  if  the 
patient  reaches  term  and  does  not  go  into  labor, 
I  subject  her  to  a  bimanual  examination  and  directly 
force  the  head  toward  the  pelvic  inlet  and  into  it. 
If  there  is  no  evident  maladjustment,  I  wait  for 
adjustment.  If  the  head  meets  with  bony  resistance, 
I  would  seriously  think  of  interference  regardless 
of  the  measurements  of  the  head  intra-uterine  or  at 
the  height  of  the  fundus. 

Dr.  Theodore  J.  Doederleix:  I  would  hke  to 
ask  Dr.  Reed  what  results  he  had  with  percentage  diet. 

Dr.  Reed  (closing);  In  regard  to  Dr.  Doeder- 
lein's  question  concerning  percentage  diet,  I  have  had 
three  cases  on  a  percentage  diet  which  I  thought  were 
satisfactory,  but  they  dropped  out  of  sight  before  I 
could  finish. 

In  regard  to  Dr.  Baer's  question  of  measurements 
I  use  a  tape  which  passes  from  the  upper  border  of 
the  symphysis  over  the  rotundity  of  the  uterus  and 
into  the  sulcus  behind  the  fundus,  but  not  clear 


down.  I  carry  the  tape  to  the  edge  of  the  finger, 
so  that  the  finger  makes  the  edge  of  the  fundus 
which  gives  me  the  length. 

Dr.  Baer  asked  in  regard  to  measurements  of  the 
foetal  head.  The  Muller  manauver  he  describes  I 
used  for  a  number  of  years,  but  I. found  it  so  painful 
unless  an  anaesthetic  were  given  that  I  have  not  used 
it  much  of  late.  In  regard  to  the  measurements,  I 
have  omitted  them  here.  I  have  given  them  before. 

TYPES  OF  PELVIC  INFECTION 

Dr.  Theodore  J.  Doederlein  read  a  paper 
entitled  "Types  of  Pelvic  Infection."     (Seep.  599.) 

DISCUSSION 

Dr.  Emil  Ries:  The  most  interesting  part  of 
the  paper  of  Dr.  Doederlein  to  me  was  the  reference 
to  survival  of  infections  in  the  female  sexual  tract. 

During  the  recent  W'ar  a  good  many  observations 
were  published  where  surgeons  operated  on  extrem- 
ities which  had  apparently  recovered  from  infected 
injuries  and  required  some  plastic  work,  and  where 
immediately  after  the  operation  infection  flared  up, 
sometimes  with  serious  results. 

It  would,  of  course,  clinch  the  matter  if  a,t  time 
of  operation  streptococci  had  been  found  in  these 
tubes,  and  Dr.  Doederlein  did  not  mention  that. 
.\s  long  as  streptococci  have  not  been  found  in  the 
organs  removed  during  operation,  there  is  always 
the  possibiUty  of  streptococci  having  been  intro- 
duced during  the  course  of  operation.  In  the  best 
regulated  clinics  it  has  happened  that  after  an 
apparently  simple  operation  acute  streptococcic 
infection  has  killed  the  patient.  I  remember  that  a 
couple  of  years  ago  I  w-as  in  an  eastern  clinic,  where 
the  chief  of  the  chnic  was  very  much  upset  because 
after  a  simple  operation  for  an  ordinary  chronic 
salpingitis  his  patient  was  dj-ing  from  a  streptococcus 
peritonitis.  He  discussed  very  earnestly  the  possibil- 
ity of  these  streptococci  having  been  in  the  tubes 
for  years,  but  could  not  console  himself  with  that 
solace,  especially  as  he  had  examined  the  tubes 
bacteriologically,  as  was  the  habit  in  that  clinic, 
and  there  was  nothing  found  in  the  tube.  He  had 
assumed  that  the  streptococci  by  some  misfortune 
were  introduced  in  the  course  of  the  operation.  I 
am  very  much  interested  in  that  question  because 
such  an  observation,  if  cUnched  by  the  finding  of 
streptococci  in  the  organs,  will  be  very,  very  im- 
portant. 

Dr.  Carey  Culbertson:  Dr.  Doederlein's 
paper  brings  up  the  old  subject  of  classification  of 
pelvic  infection,  one  I  am  particularly  interested  in, 
because  I  desire  a  modern  classification  of  pelvic 
infections  for  the  purpose  of  teaching.  If  we  read 
the  textbooks,  they  stiU  give  us  the  same  old 
clinical  groups  which  do  not  conform  to  our  modern 
ideas  of  infection  or  of  bacteriology. 

The  two  main  groups  he  brought  out  in  detail, 
that  is,  the  pathology  following  puerperal  infection. 
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and  that  following  gonorrhceal  infection,  and  he 
mentioned  that  pelvic  peritonitis  develops  from 
the  appendix.  But  there  is  a  group  of  infections 
confined  to  the  pelvis  wherein  the  pathology  is  not 
characteristic  of  these  t>-pes,  where  the  uterus 
and  appendages  apparently  are  not  primarily 
diseased,  but  where  there  has  been  peritonitis 
about  the  uterus  and  appendages,  where  there  are 
light  adhesions,  and  that  too,  with  no  history  of 
puerperal  infection,  and  in  some  instances  no  his- 
tory, even  of  pregnancy.  Likewise  there  is  no 
history  or  evidence  of  gonorrheal  infection.  In 
some  cases  there  is  a  history  of  pregnancy  or  of 
abortion,  but  none  of  infection  following  abortion. 
In  my  mind  it  is  virtually  impossible  to  empty  the 
uterus  prematurely,  that  is,  artificially,  without 
some  peritoneal  reaction  sufficient  to  produce  some 
adhesions.  In  spontaneous  or  incomplete  abortion 
such  infection  is  certain  to  occur.  Does  this  express 
a  light  reaction  to  streptococcus  in  staphylococcus 
invasion?  On  the  other  hand,  where  there  is  no 
preceding  gonorrhcta  or  puerperal  history  and  we 
find  similar  or  identical  conditions,  what  is  the 
explanation?  Is  there  such  a  thing  as  focal  infec- 
tion producing  reaction  in  the  pelvis,  infections  of 
the  pelvic  peritoneum  due  to  some  distant  infective 
focus,  such  as  the  nasal  sinuses,  the  tonsils,  or  the 
teeth? 

I  am  interested  in  that  type  of  peritonitis  that 
involves  the  closure  of  the  fimbriae  of  the  tubes, 
producing  hydrosalpinx,  or  that  kinks  the  tube  by 
light  adhesions,  distorting  or  obstructing  its  lumen 
only.  In  other  words,  what  about  the  etiology  of 
the  so-called  catarrhal  salpingitis. 

Dr.  M.\rk  Goldstinf,:  About  4  years  ago  at 
Wesley  Hospital,  Dr.  Kanavel  and  I  had  a  very 
harrowing  experience.  He  had  some  very  violent 
infections  in  I  think  two  or  three  abdominal  cases. 
Two  of  them  were  fatal.  These  came  at  the  end  of 
an  inter"ie  service.  I  got  the  same  interne  next,  and 
proceeded  to  get  two  very  violent  infections,  one 
after  a  simple  operation.  .\  violent  streptococcus 
peritonitis  developed,  followed  by  death  of  the 
patient,  and  in  another,  after  a  hysterectomy,  where 
the  patient  was  violently  ill.  We  decided  to  take  that 
interne  off  of  the  service.  We  did  so.  We  examined 
the  secretions  from  the  nose  of  the  interne  and 
found  that  the  organisms  corresponded  with  those 
found  in  our  own  cases. 

Dr.  Doederlein  (closing):  In  answer  to  Dr. 
Ries,  I   will  say  that   the  ordinary  technique  was 


used,  and  it  is  not  very  likely  that  such  virulent 
streptococci  were  introduced  during  the  operation. 
The  tube  was  not  examined  for  streptococci. 

I  had  another  case  of  puerperal  infection,  and 
two  years  afterward  the  woman  had  another  cyst 
which  ruptured.  She  had  an  enormous  peritoneal 
reaction,  but  she  recovered  from  operation.  She 
became  pregnant,  was  confined  without  reaction, 
recovered,  became  pregnant  again,  and  had  another 
cyst.  This  case  was  very  interesting.  I  was  very 
conservative.  It  was  a  torsion  cyst  and  was  located 
above  the  pubes.  I  opened  it  and  found  the  strepto- 
coccus. I  left  the  wound  open,  and  drained  it. 
There  was  such  intracyslic  pressure  when  I  opened 
the  cyst  that  the  contents  squirted  up  above  my 
head.  The  odor  was  strong.  This  attack  came 
about  3  j-ears  after  the  primary  abortion.  The 
patient  has  had  a  baby  since  operation. 

In  answer  to  Dr.  Culbertson,  I  wUl  say  that 
focal  infection  occupies  a  very  prominent  place  in 
the  minds  of  practitioners  today,  and  although  a 
great  deal  has  been  done  in  investigating  the  subject 
I  have  found  nothing  in  the  literature  which  would 
answer  Dr.  Culbertson's  queries. 

SHORT   UMBILICAL    CORD 

Dr.  Ch.^rles  S.  Bacon  read  a  paper  on  "Short 
Umbihcal  Cord."    (See  p.  507.) 

DISCUSSION 

Dr.  Eugene  C.\rv:  I  had  a  patient  recently, 
a  paraTI,  who  is  still  in  the  hospital  and  whom  I 
dehvered  of  an  eight  and  three-quarter  pound  child 
normally,  in  which  the  child,  as  the  previous  one 
had  been,  was  breech  for  a  considerable  time,  but 
during  the  last  month  of  life  in  iitero  the  child  was 
very  active  and  performed  spontaneous  version, 
so  that  we  had  a  vertex.  In  that  time  the  child 
evidently  had  rolled  over  twice  because  the  cord 
was  around  the  neck  and  made  a  loop  in  the  third 
roU.  so  that  it  crawled  through  the  loop  into  the 
cord  and  tied  itself  in  a  true  knot.  The  cord  luckily 
was  long  enough.  The  child  was  delivered.  It  came 
down  snugly  without  undoing  the  coils  around  its 
neck,  and  the  child  did  not  suffer  from  asphyxia. 
If  the  cord  had  been  5  or  10  centimeters  shorter, 
it  would  have  been  sufficiently  snug  to  have  stopped 
circulation,  and  the  child  would  have  had  died  in  the 
last  few  hours  before  deliverv. 
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ORGANIZATION  OF    STATE    AND    PROVINCIAL    CLINICAL    SECTIONS 


IN  accordance  with  a  resolution  adopted  by 
the  Board  of  Regents  of  the  American  Col- 
lege of  Surgeons,  providing  for  the  organiza- 
tion of  clinical  meetings  in  the  several  states  of 
the  United  States  and  provinces  of  Canada,  the 
Secretary-General  has  visited  the  following  states, 
meeting  with  the  Congressional  Representatives  at 
the  capital  or  one  of  the  large  cities  in  each  state: 


Louisiana 

Washington 

Missouri 

Texas 

Idaho 

Tennessee 

Arizona 

Montana 

Kentucky 

California 

Utah 

Ohio 

Oregon 

Colorado 

Indiana 

In  each  of  the  above  states  the  organization  of 
a  clinical  section  was  effected,  and  an  Executive 
Committee  elected  to  carry  out  the  details  of  the 
project. 

OUTLIXE    OF    ORGANIZATION 

1.  Object:  The  organization  of  state  and 
provincial  clinical  sections  along  the  lines  of  the 
annual  Clinical  Congresses  of  the  College,  each  sec- 
tion to  hold  an  annual  meeting  within  the  state  or 
province  at  some  convenient  time  during  the  year. 

2.  Form  of  Organization  :  One  representative 
for  each  Congressional  District  within  the  state, 
and  two  senatorial  representatives  at  large,  each 
to  be  elected  by  the  Fellows  of  the  state  for  a  term 
of  two  years,  one-half  of  the  number  to  bs  elected 
each  year.  This  body  to  correspond  in  the  state 
to  the  Board  of  Governors  of  the  College. 

An  Executive  Committee  for  each  state, 
composed  of  from  three  to  five  Fellows,  to  be 
elected  annually  by  the  representatives  of  each 
state.  This  Committee  to  correspond  to  the 
Board  of  Regents  of  the  College  and  to  be  the 
supreme  executive  body  in  the  state.  The 
Executive  Committee  will  make  all  arrangements 
for  annual  meetings,  appoint  the  Committees  on 
Arrangements,  and  select  the  meeting  place, 
headquarters,  and  speakers. 

In  Canada  similar  organizations  will  be 
effected  in  each  province. 

3.  Membership:  To  comprise  Fellows  of 
the  College  and  invited  guests,  the  latter  to 
include  candidates  approved  ethically  for  fellow- 
ship in  the  College  by  the  State  Credentials  Com- 


mittee, and  to  include  also  internists,  patholo- 
gists, roentgenologists,  sanitarians,  and  other 
medical  men  of  influence. 

4.  Program:  Clinics  and  clinical  demonstra- 
tions to  be  conducted  during  the  mornings  by 
Fellows  of  the  College,  and  invited  associates,  of 
the  city  in  which  the  meeting  is  held;  afternoon 
meetings  for  the  laity,  to  be  addressed  by  invited 
laymen  and  surgeons;  scientific  papers  to  be 
presented  at  evening  meetings  by  local  surgeons  of 
prominence  or  by  invited  guests  from  outside 
the  state  or  province. 

In  the  conduct  of  these  sectional  clinical 
meetings  it  is  the  purpose  to  adhere  as  closely  as 
possible  to  the  plans  which  have  been  universally 
approved  by  surgeons  who  have  attended  the 
national  Chnical  Congresses  which  have  been 
held  in  the  large  cities  of  the  United  States  during 
the  past  ten  years. 

Close  co-operation  will  be  maintained  between 
the  state  sections  and  the  central  executive  office 
of  the  College,  in  order  that  the  central  organiza- 
tion, through  its  Board  of  Regents,  may  aid  in 
developing  the  annual  sectional  chnical  meetings. 

Following  is  a  hst  of  the  Executive  Committees 
and  Congressional  Representatives  elected  in  the 
states  already  organized : 

LOUISIAXA 

Executive  Com>uttee 

Chairman,  Frederick  \V.  Parham,  New  Orleans 
Secretary,  Lucian  H.  Landrj-.  New  Orleans 
Counselor,  Alfred  P.  Grain,  Shreveport 

Representatives,  Term  expiring  1920 

Senatorial.  William  Kohlmann,  New  Orleans 
2nd  District,  Russell  E.  Stone,  New  Orleans 
4th       "  Louis  Abramson,  Shreveport 

6th       "  Robert  Christie  Kemp,  Baton  Rouge 

Sth       "  John  Luther  Wilson,  Alexandria 

Term  expiring  1021 

Senatorial.  Rudolph  Matas,  New  Orleans 
I  St  District,  S.  JI.  D.  Clark,  New  Orleans 
3rd         "       Lewis  B.  Crawford,  Patterson 
5th         "       Archibald  B.  Nelson,  Shreveport 
7th         "       John  Greene  Martin,  Lake  Charles 

TEXAS 
Executive  Comhittee 

Chairman.  Bacon  Saunders,  Fort  Worth 
Secretary,  Francis  iL  Hicks.  San  .-Vntonio 
Counselor,  Witten  B.  Russ,  San  Antonio 
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Representatives,  Term  expiring  1020 

Senatorial,  Francis  M.  Hicks,  San  Antonio 
2nd  District,  George  H.  Lee,  Galveston 
4th         "       E.  J.  Neather>'.  Sherman' 
6th         "       Andrew  B.  Small,  Dallas 
8th         "       James  A.  Hill,  Houston 
loth         "       Joseph  Gilbert,  Austin 
T2th         "       Bacon  Saunders,  Fort  Worth 
14th         "       Frank  Paschal,  San  Antonio 
i6th         "       W.  Launcelot  Brown,  El  Paso 
At  Large,        Arthur  C.  Scott,  Temple 

Term  expiring  1921 

Senatorial.    John  T.  Moore,  Houston 
ist  District,  Lorenzo  P.  McCuistion.  Paris 
3rd       "         Elbert  Dunlap,  Dallas 
5th       "         Harold  M.  Doolittle,  Dallas 
7th       "         James  E,  Thompson,  Galveston 
9th       "         John  W.  Burns,  Cuero 
nth       "         Kenneth  H.  Aj-nesworth,  Waco 
i_^th       "         Jacob  E.  Gilcreest.  Gainesville 
15th       "         Witten  B.  Russ,  San  Antonio 
At  Large,        Edward  H.  Car>-,  Dallas 

ARIZONA 

ExECVTivE  Committee 

Chairman,  Winfred  ^\■ylie,  Phoenix 

Secretary,  William  A.  Holt,  Globe 

Counselor,  Roderick  D,  Kennedy,  Globe 
Represent.vtives.  Term  expiring  1920 

Sfcnatorial,  Roderick  D.  Kennedy,  Globe 

At  Large,  George  E.  Dodge,  Tucson 
Term  expiring  1021 

Senatorial,  Frederick  T.  Wright,  Douglas 

At  Large,  Winfred  Wylie,  Phoenix 

CALIFORNL\ 
ExECfTH'E  Committee 

Chairman,  Henry  H.  Sherk,  Pasadena 
Secretary,  D.  C.  Strong,  San  Bernardino 
Counselors.  Stanley  Stillman.  San  Francisco 

Wallace  Irving  Terry,  San  Francisco 
Granville  Mac  Gowan,  Los  Angeles 
Represen'T.vtives.  Term  expiring  1920 

Senatorial,  Wallace  Irving  Terry,  San  Francisco 
2nd  District,  Elisha  Tolman  Gould.  Sonora 
4th         "         Harrj'  M.  Sherman,  San  Francisco 
6th         "         E.  X.  Ewer,  Oakland 
8th         "         Rcxwald  Brown,  Santa  Barbara 
loth         "         M,  L.  Moore.  Los  Angeles 
At  Large,         Stanley  Stillman,  San  Francisco 
Term  expiring  1021 

Senatorial,  Edward  T.  Dillon,  Los  Angeles 
ist  District,  Charles  Clifford  Falk,  Eureka 
3rd         "       Andrew  M.  Henderson,  Sacramento 
5th         "       Thomas  W.  Huntington,  San  Francisco 
7th         "       Allen  B.  McConnell,  Fresno 
oth         "       Henry  H.  Sherk,  Pasadena 
nth         "       H,  P.  Newman,  San  Diego 

OREGON 

ExECVTivE  Committee 

Chairman  Alpha  E.  Rockey.  Portland 
Secretary.  Joseph  A.  Pettit.  Portland 
Counselor,  George  S.  Whiteside,  Portland 

Represext.^tives.  Term  expiring  1020 

Senatorial.  Ernest  F.  Tucker,  Portland 
2nd  District,  Alpha  E.  Rockey,  Portland 
4th  "       Andrew  C.  Smith,  Portland 


Term  expiring  192 1 

Senatorial.  Frank  E.  Boyden,  Pendleton 
ist  District,  Joseph  A.  Pettit,  Portland 
3rd         "       Robert  C.  Coffey,  Portland 

WASHINGTON 

ExECVTivE  Committee 

Chairman,  Park  Weed  Willis,  Seattle 
Secretary.  George  W.  Swift,  Seattle 
Counselor,  William  F.  West,  Everett 

Representatres,  Term  expiring  1920 

Senatorial,  Ivan  P.  Balabanoff.  Tacoma 
2nd  District,  George  Monroe  Horton,  Seattle 
4th         "         Edmund  S.  West,  Yakima 
At  Large,       O.  F.  Lamson,  Seattle 

Term  expiring  1921 

Senatorial,  William  F.  West,  Everett 
ist  District,  James  B.  Eagleson.  Seattle 
3rd         "       Horace  J.  Whitacre,  Tacoma 
5th         "       Charles  M.  Doland,  Spokane 

IDAHO 

Executive  Committee 

Chairman,  E.  E.  Maxey.  Boise 
Secretary',  \\'illiam  F.  Howard  Pocatello 
Counselor,  Clifford  :M.  Cline,  Idaho  Falls 

REPRESENT..\TmES,  Term  expiring  1920 
Senatorial.  E.  E.  Maxey,  Boise 
At  Large.  Clifford  M.  Cline,  Idaho  Falls 

Term  expiring  1921 

Senatorial,  Charles  W.  Shaff,  Lewiston 
At  Large,  Charles  R.  Mowery,  Wallace 

MONTANA 

ExECfTH'E  Committee 

Chairman.  T.  Casey  Witherspoon.  Butte 

Secretary,  LeRoy  Southmayd.  Great  Falls 

Counselor,  Rudolph  Horsky.  Helena 
Represext.\ti\'es.  Term  expiring  1920 

Senatorial.  Fred  F.  Attix,  Lewiston 

.\t  Large,  Robert  H.  Beach,  Glendive 
Term  expiring  1921 

Senatorial,  Thomas  H.  Murray.  Butte 

.\t  Large.  Alfred  Karsted.  Butte 

UTAH 

Executive  Committee 

Chairman,  Andrew  J.  Hosmer.  Salt  Lake  City 

Secretary.  Frederick  Stauffer.  Salt  Lake  City 

Counselor,  J.  W.  Aird,  Provo 
Represent.'\ti\'ES.  Term  expiring  1920 

Senatorial.  Harry  N.  Mayo,  Salt  Lake  City 

2nd  District.  Andrew  J.  Hosmer.  Salt  Lake  City 
Term  expiring  1921 

Senatorial.  Ralph  T.  Richards.  Salt  Lake  City 

ist  District,  Robert  S.  Joyce.  Ogden 

COLORADO 

Executu'e  Committee 

Chairman,  Walter  A.  Jayne.  Denver 

Secretary,  Oscar  JI.  Shere,  Denver 

Counselor,  Alexander  C,  Magruder,  Colorado  Springs 

Representatives,  Term  expiring  1920 

Senatorial,  Horace  G.  Wetherill.  Denver 

2nd  District.  L.  H.  JIcKinnie.  Colorado  Springs 

4th         "       Knud  Hanson.  Grand  Junction 
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Term  expiring  1021 

Senatorial,  Kdward  Jackson.  Denver 
ist  District,  Leonard  Freeman,  Denver 
3rd         "       William  T.  H.  Haker.  Pueblo 

MISSOURI 

Executive  Committee 

Chairman,  Harvey  C-  Mudd,  St.  Louis 
Secretary,  William  II.  Lueddc,  St.  Louis 
Counselor,  Jabez  N.  Jackson,  Kansas  City 
Representatives.  Term  expiring  1020 

Senatorial.  Jabez  N.  Jackson,  Kansas  City 
2nd  District,  Richard  F.  Cook,  CarroIIton 
4th         "         Jacob  Geiger,  St.  Joseph 
6th        "         Henry  Kagle  Thomason,  Kansas  City 
8th        "         Guy  Lincoln  Noyes,  Columbia 
loth         "         George  Gellhorn,  St.  Louis 
1 2th        "         William  H.  Luedde,  St.  Louis 
14th         "         Major  G.  Seelig,  St.  Louis 
i6th         "         K.  F.  Yancey,  Sedalia 
Term  expiring  1921 

Senatorial.  Paul  V.  Tupper,  St.  Louis 
ist  District,  Josiah  G.  Moore,  Mexico 
3rd       "         Daniel  Morton,  St.  Joseph 
5th       "         William  J.  Frick,  Kansas  City 
7th       "         Roche  W.  Hogeboom,  Springfield 
oth       "         Frank  Joseph  Tainter,  St.  Charles 
nth        "         Harv-ey  G.  Mudd,  St.  Louis 
13th       "         Cyrus  E.  Burford.  St.  Louis 
15th       "         Jackson  B.  Taulbee,  Joplin 

TENNESSEE 

ExECUTi\-E  Committee 

Chairman,  W.  \.  Bryan.  Nashville 
Secretary,  William  D.  Haggard,  Nashville 
Counselor,  John  M.  Maury,  Jlemphis 
Represent.\tives.  Term  expiring  1920 

Senatorial,  Duncan  Eve.  Sr.,  Nashville 
2nd  District,  Albert  G.  Kern,  Knoxville 
4th        "         Rufus  E.  Fort,  Nashville 
6th         "         W.  A.  Bryan,  Nashville 
8th         "         Jere  L.  Crook,  Jackson 
loth        "         Edward  C.  EUett,  Memphis 
Term  expiring  1021 

Senatorial,  Eugene  M.  Holder,  Memphis 
ist  District,  Claude  P.  Fox,  Greenville 
3rd       "         George  M.  Ellis,  Chattanooga 
5th       "         Edward  D.  Newell,  Chattanooga 
7th       "         William  D.  Haggard,  Nashville 
gth       "         John  M.  Maury,  Memphis 

KENTUCKY 

Executi\'e  Committee 

Chairman.  Lewis  S.  Jlc^Iurtry.  Louisville 
Secretary,  Charles  W.  Hibbitt,  Louisville 
Counselor,  David  Barrow,  Lexington 

Representatives,  Term  expiring  1Q20 

Senatorial,  .\rthur  T.  McCormack,  Louisville 
2nd  District,  Daniel  M.  Griffith,  Owensboro 
4th  "  Robert  C.  McChord,  Lebanon 
6th  "  Robert  W.  Bledsoe,  Covington 
8th  "  John  Rice  Cowan,  Danville 
loth  "  Frank  Thomas  Fort,  Louisville 
At  Large,  Henry  Horace  Grant,  Louisville 


Term  expiring  1921 

Senatorial,  Bernard  Asman,  Louisville 
ist  District,  Frank  Boyd,  Paducah 
3rd        "         John  Henry  Blackburn,  Bowling  Green 
5th       "         J.  Garland  Shcrrill,  Louisville 
7th       "         David  Barrow,  Lexington 
Oth        "         Joseph  \.  Stucky,  Lexington 
nth        "         John  D.  Jackson,  Danville 

OHIO 

Executive  Committee 

Chairman,  Charles  S.  Hamilton,  Columbus 
Secretary,  J.  Edward  Pirrung,  Cincinnati 
Counselor,  Walter  H.  Snyder,  Toledo 
Represent.vtives,  Term  expiring  1920 

Senatorial,  J.  Edward  Pirrung,  Cincinnati 
2nd  District,  Joseph  .\rda  Hall.  Cincinnati 
4th         "         Harry  S.  Noble,  St.  Marys 
6th         "         James  William  Fitch.  Portsmouth 
Sth         "         C.  E.  Sawyer,  Marion 
loth         "         Dan  Feurt  Gray,  Ironton 
12th         "         James  F.  Baldwin,  Columbus 
14th        "         Roy  H.  McKay,  .-^ikron 
i6th         "         Logan  B.  Zintsmaster,  Massillbn 
i8th         "         Henry  K.  Yaggi,  Salem 
20th         "         William  E.  Lower,  Cleveland 
22nd        "         Daniel  W.  Shumaker.  Dover 
Term  e.xpiring  1921 

Senatorial,  Benjamin  R.  McClellan,  Xenia 
ist  District,  J.  Hadley  Caldwell,  Cincinnati 
3rd       "         L.  G.  Bowers,  Dayton 
5th       "         Charles  W.  Moots,  Toledo 
7th       "         Charles  L.  Minor,  Springfield 
9th       "         George  M.  Todd,  Toledo 
nth       "         Charles  S.  Hamilton,  Columbus 
13th       "         Charles  Graefe,  Sandusky 
15th       "         Henry  Thomas  Sutton,  Zanesville 
17th       "         Wilson  M.  McClellan,  .\shland 
19th       "         James  .\.  Sherbondy,  Youngstown 
2ist        "         James  Craven  Wood,  Cleveland 

INDIANA 

ExECUTi\'E  Committee 

Chairman,  Miles  F.  Porter,  Fort  Wayne 
Secretary,  Stanley  A.  Clark,  South  Bend 
Counselor,  James  Y.  Welborn,  Evansville 
Represent.^tives,  Term  expiring  1920 
Senatorial,  Edwin  Walker,  Evansville 
2nd  District,  Charles  E.  Barnett,  Fort  Wayne 
4th        "         .\lfrcd  P.  Roope,  Columbus 
6th        "         Charles  Marvel,  Richmond 
Sth         "         Mavnard   .\lvernise   Austin,   Anderson 
loth        "         Richard  B.  Wetherill,  LaFayette 
1 2th         "         Luzerne  H.  Cook.  Bluff  ton 
At  Large        Miles  F.  Porter,  Fort  \\'ayne 
Term  expiring  1921 

Senatorial  Joseph  Rilus  Eastman,  Indianapolis 
ist  District,  James  Y.  Welborn,  Evansville 
3rd       "         John  Paul  Salb,  Jasper 
5th        "         Spencer  M.  Rice,  Terre  Haute 
7th       "         John  H.  Oliver,  Indianapolis 
gth       "         Paul  J.  Barcus.  Crawfordsville 
nth        "         Edward  H.  Griswold.  Peru 
13th       "         Stanlev  .\.  Clark,  South  Bend 


RD      Surgery,  gynecology 
1        &  obstetrics 
S8 

V.30 


l^^o 


Biological 
fit  Medical 
Serials 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


